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Forerunner  of  Progress  in 
Mining,  Quarrying,  Construction 

The  Bureau  of  .Mines  has  announced  the  winners  in  the 
National  Safety  Competition  of  19.50,  and  the  records  and 
other  details  of  the  contest  are  analyzed  and  discussed 
by  Forrest  T.  Moyer,  chief.  Accident  .Analysis  Branch, 
Health  and  Safety  Division,  U.  S.  Bureau  of  Mines,  in 
an  article  beginning  on  page  71. 

In  re\iewing  the  results,  Mr.  Mover  comments  that  the 
rt“cords  of  the  .566  participating  companies  ranked  with  the 
Ix’st  records  since  this  annual  competition  was  started  in 
192.5.  During  a  working  time  of  appro.ximately  146.'4  million 
man-hours,  the  injurv-severitv  rate  was  5.78  davs  lost  per 
thousand  man-hours.  This  was  better  than  the  prexious 
best  rate  of  6.79  in  the  1948  contest.  The  injurv-fre<|uencv 
rate  was  3.3..32  days  lost  per  million  man-hours,  almost 
(■((iialing  the  record  rates  in  1940  and  1949.  Of  the  .566 
companies  enrolled,  172  reported  no  lost-time  accidents 
during  a  total  working  time  of  16/i  million  man-hours. 

Each  of  the  si.x  winning  companies— five  mines  and  one 
(juarry— is  awarded  a  bronze  Sentinels  of  Safety  trophy 
donated  by  Tiik  Explosives  E.nginkkk,  to  be  held  for  one 
vear.  Each  emplove  of  tlu-  six  companies  receives  an 
indix’idual  C-'ertificate  of  .Achievement  in  Safety  signed  bv 
the  director  of  the  U.  S.  Bureau  of  Mines.  .Also,  Tiik 
Expi.osix  ks  EscaNKKR  pri'sents  a  green-and-white  Sentinels 
of  Safety  flag  to  the  \  ictorions  plants.  Tlie  trophies,  certifi¬ 
cates,  and  flags  will  be  presented  formally  to  the  winning 
organizations  in  appropriate  ceremonies. 

** 

With  production  averaging  more  than  1.5.(KK)  tons  a  dav, 
the  undi’rground  mining  of  limestone  and  its  priK’essing 
for  industrial  uses  have  contributed'’  substantially  to  the 
growth  and  development  of  greater  Kansas  Citv,  Missouri. 

One  of  the  newest  and  most  modern  of  these  limestone 
plants  is  owned  and  operated  by  Bever  Oushed  RiX'k 
(.’ompanv  on  a  .551-acre  tract  of  land  5  miles  south  of 
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Kansas  Caty.  The  rcKim-and-pillar  system  is  used  to  mine 
the  mineral  from  a  12-ft.-thick  stratum  of  hard  and  brittle 
Bethanv  limestone.  Drill  holes  in  the  working  faces  are 
loaded  with  Hercomite*  5.X.  and  blasts  are  fired  with 
cap-and-fuse  detonators. 

.A  suminarv  of  the  companv’s  activities  is  presented  by 
Farrell  Castellani,  on  page  86. 

** 

.An  unusual  use  of  explosives  is  the  employment  of  military 
pyrotechnics  by  United  Nations  tnmps  in  Korea.  Their 
use  has  been  credited,  in  part,  with  the  U.  N.’s  low 
casualty  rate  iii  comparison  with  the  Communist  foe. 

Every  combat  branch  of  the  United  States  military  and 
naval  establishment  enters  into  this  “Flash  CJordon”  picture. 
Pyrotechnics  go  into  battle  with  infantry,  tanks,  artillery, 
air  and  naval  forces.  They  are  shot  from  guns,  mortars, 
rockets,  bazcKikas,  or  tossed  by  hand.  So  great  an  advan¬ 
tage  has  been  gained  by  these  new  weapons  that  some 
militarv  experts  estimate  that  one  U.  N.  soldier  is  eipial 
to  four  of  the  foe. 

These  amazing  arms,  the  product  of  the  scientific  age 
in  which  we  live,  exist  for  every  war  purpose:  casualty, 
incendiarv,  deception,  screening,  signal,  protection,  rescue, 
and  training.  Behind  their  conception  are  the  combined 
talents  of  chemists,  physicists,  engineers,  and  tacticians. 

The  Korean  War  has  been  an  experimental  field  for  new 
weapons  and  the  improvement  of  old  ones.  .Although  they 
may  not  be  publicized,  it  may  be  said  that  Uncle  Sam’s 
arsenal  is  developing  still  more  effective  “fireworks"  should 
future  occasion  demand  their  going  into  battle. 

For  a  review  of  these  spectacular  militarv  pyrotechnics, 
by  Mel  Wharton,  please  turn  to  page  89. 
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reduced  deeiection  and  stickij^ 


CUT  PREPARATION  COSTS  UP  TO  50% 
WITH  A  BUCYRUS-ERIE  «P 


'DLAST  hole  preparation  costs  reduced  as 
^  much  as  50  percent  —  that's  the  record 
progressive  mine  and  quarry  engineers  are 
making  with  big-hole  42-T  blast  hole  drills. 
Here's  why: 


By  drilling  widely  spaced  12-inch  holes 
instead  of  many  small  close-set  holes,  less 
than  one-half  the  drilling  is  needed  to  pre¬ 
pare  a  given  volume  of  rock.  Fewer  holes 
mean  much  less  linear  footage  to  be  drilled, 
fewer  moves,  fewer  set-ups  and  lower  drill¬ 
ing  costs.  r 


Because  powder  can  be  concentrated  in 
larger  holes,  the  blast  breaks  up  material  as 
well  or  better  than  with  small  hole  charges 
— with  no  increase  in  explosive  per  ton  of 
material  blasted.  With  less  oversize,  second¬ 
ary  blasting  is  reduced. 


Because  of  their  greater  weight  and  size, 
large-diameter  bits  are  less  likely  to  stick  or 
be  thrown  out  of  line  by  cracks  or  fissures. 
Also,  with  a  big  12-inch  hole  there  is  no 
waste  of  time  and  powder  due  to  springing 
—  no  "lost”  holes. 


Buc}'rus-£rie  modern  42-T  rigs,  swinging 
as  much  as  6000  lb.  of  tools,  drill  big-diame¬ 
ter  holes  just  as  fast  as  smaller  outfits  drill 
small-diameter  holes.  From  every  angle,  the 
42-T’s  big  holes  save  time,  labor  and  cost. 

Find  out  how  fast-working  Bucyrus-Erie 
blast  hole  drills  can  cut  your  preparation 
costs.  Write  for  information  on  our  com¬ 
plete  line — 42-T  for  9  to  12-in.  holes;  29-T 
for  6  to  9-in.  holes;  27-T  for  6  to  6%~ia. 
holes;  22-T  for  to  6^-in.  holes. 
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EJ  ward  Oeor^e  Fox 

PRESIUKNT 

THE  PHILADELPHIA  AND  READING 
COAL  AND  IRON  COMPANY 


A  Bio  ^raphy  i 

WHKN  KDM  ARD  GEORGE  E'ox  was  made  e.\eeuti\  e 
\ice  president  of  The  Philadelphia  and 
lieading  Coal  and  Iron  Company  on  April  1 
of  this  year,  one  of  the  newspapers  in  the  anthracite 
district  referred  to  him  as  “a  man  who  knows  mining 
thoronghiv,  who  can  talk  the  language  of  the  miners 
working  at  the  face  of  the  c-oal  seams,  and  who  is 
always  on  deck  when  emergencies  arise  in  the  pro¬ 
duction  fields.”  Today  American  industry  recjuires  that 
administrative  leadership  be  supplemented  by  execu¬ 
tive  ability  obtained  through  a  working  knowledge  of 
operations  and  emplox'e  relations.  Mr.  Fox’s  capacity 
to  fill  this  complex  role  prompted  another  local  paper 
to  comment;  “When  a  ctrmpany  puts  its  future  in  the 
hands  of  men  such  as  he  who  Ciune  up  through  the 
ranks  .  .  .  there  is  no  need  to  worr\'  about  its  future.” 

These  comments  sum  up  the  reasons  why  Edward 
Cieorge  Fox  was  rwentlv  elected  to  the  presidency 
of  tlu“  P.  and  H.  company. 

Erl,  as  he  is  known  to  his  friends  and  associates, 
was  born  Dr-cember  27,  I9(K),  in  Pottsxille,  Pennsyl¬ 
vania,  the  son  of  Jacob  \V.  and  Jennie  M.  (Kennedy) 
Fox.  -After  finishing  the  grammar  grades  and  two 
years  at  Pottsxille  High  School,  he  completed  his 
college-preparatory  studies  at  Mercersburg  .Academw 
He  attended  Pennsylvania  State  C'ollege,  graduating 
in  1924  with  a  Bachelor  of  Science  dr^gree  in  mining 
engineering.  In  192.5,  he  receised  the  degree  of  Engi¬ 
neer  of  Mining  from  Penn  State. 

Ed  Ix-gan  his  association  with  the  anthracite  in¬ 
dustry  during  the  summer  vacation  months  of  1921, 


as  an  employe  of  the  engineering  corps  of  the  Saint 
C'lair  and  .Minersville  divisions  of  The  Philadelphia 
and  Reading  Coal  anti  Iron  Company,  He  continued 
this  program  tjf  working  during  \  acation  periods  until 
his  graduation  from  Penn  State  when  he  took  his  first 
full-time  job  as  an  engineer  with  J.  G.  White  Corpora¬ 
tion,  a  nationally  known  engineering-construction  firm. 
-After  one  year  with  the  VA^hite  organization,  he  went 
to  work  in  the  engineering  department  of  The  Hudson 
Coal  Company. 

In  July,  1926,  Ed  joined  Madeira  Hill  and  Company 
as  assistant  to  the  superintendent  at  the  Natalie  col¬ 
liery.  He  continued  his  association  with  Madeira  Hill 
during  the  next  ele\en  years,  serx’ing  successivelv  as 
assistant  mine  foreman  at  Greenoiigh  colliery,  general 
inside  foreman  at  Natalie  cf)Ilierv,  assistant  super¬ 
intendent  and  superintendent  at  l)oth  Greenoiigh  and 
Natalie  c-ollieries.  In  1936,  he  was  made  general 
manager  of  the  company. 

From  1932  to  1935,  Mr.  Fox  taught  subjects  per¬ 
taining  to  mines  and  mining  practices  in  evening 
extension  schools  of  Pennsylvania  State  College  at  Mt. 
Channel,  Shenandoah,  and  Shamokin. 

In  1937,  he  left  Madeira  Hill  Company  to  become 
general  manager  of  Cailonial  Collieries  C'ompanv.  Five 
years  later,  in  .March,  1943,  he  accepted  an  offer  from 
PluH'iiix  Contracting  C>oinpany  to  return  to  the  con¬ 
struction  field  as  the  company’s  general  manager. 
Later,  he  became  its  president. 

When,  in  March,  1946,  The  Philadelphia  and  Read¬ 
ing  Coal  and  Iron  Company  organized  a  subsidiary 
unit,  the  Shen-Penn  Production  C^lompanv,  to  carry  on 
comprehensive  strip-mining  operations  at  Shenandoah. 
Ed  Fox  accepted  P.  and  R.’s  invitation  to  become  presi¬ 
dent  of  the  new  subsidiary.  He  left  this  po.st  on 
Nox'ember  1,  1947,  to  become  general  manager  of  the 
parent  company.  On  .April  1,  1951,  he  was  elected  to 
the  post  of  executive  vice  president  of  The  Philadel¬ 
phia  and  Reading  Coal  and  Iron  C'ompany  and.  a  few 
weeks  later,  becaini*  its  president. 

Edward  Gr-orge  Fox  married  Eleanor  R.  Jones  on 
November  21,  1926,  in  Frackville,  Pennsvlvania.  They 
haxe  two  children:  Marcia  (Mrs.  Richard  B.  Rvon) 
and  Edward,  Jr.,  a  mining  engineering  student  at 
Lafayette  College.  'The  family  home  is  at  Twelfth  and 
Mahantongo  Streets,  Pottsville.  Pennsylvania. 

Mr.  Fox  is  a  member  of  the  anthracite  section  of  the 
-American  Institute  of  Mining  and  Metallurgical  En¬ 
gineers.  Newcomen  Society,  Pottsville  Club,  Potts¬ 
ville  Lions  Club,  C^hamlxT  of  Commerce,  Schuylkill 
Country  Club,  and  Phi  Gamma  Delta  fraternity.  He 
is  a  member  of  the  boards  of  trustees  of  the  Pottsx  ille 
C'hildren’s  Home,  Pottsxille’s  Y.M.C..A..  and  Y.W.C..A. 
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THE  EXPLOSIVES  ENGINEER  -k  DEVOTED  TO  INCREASING  EFFICIENCY  AND 
SAFETY  IN  THE  MINING,  QUARRYING,  AND  CONSTRUCTION  INDUSTRIES 
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o  r  i  a 
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National  Safety  Competition 

On  the  opposite  page,  the  winners  of  the  National  Safety 
(Competition  of  1950  are  announced  and  the  year’s  results 
are  analyzed  and  discussed  by  Forrest  T.  Moyer,  chief, 
Acx-ident  Analysis  Branch,  flealth  and  Safety  Di^•ision, 
United  States  Bureau  of  Mines.  The  editorial  staff  of 
Thk  Expursivrs  Enoinekr  joins  with  Mr.  Moyer  in  extend¬ 
ing  congratulations  to  the  employes  of  the  six  winning 
companies,  and  to  each  man  in  the  other  plants  enrolled 
for  participating  with  thousands  of  fellow-workmen  in  a 
nationwide  effort  to  foster  accident  prevention  in  the 
mineral  industry’. 

I  The  566  compani(*s  that  were  entered  in  the  1950  com- 

J  petition  attained  the  second  Irest  recxrrds  since  this  annual 

i  contest  was  started  in  1925,  26  years  ago.  During  a  working 

time  that  totaled  approximately  146)*  million  man-hours, 
the  oxerall  experience  rexealed  an  injury-severity  rate  of 
5.78  days  lost  per  thousand  man-hours.  This  was  signifi¬ 
cantly  better  than  the  previous  best  rate  of  6.79  in  the 
I  1948  c-ontest.  Tlie  injury-fretpiency  rate  of  33.32  days  lost 

}  p»*r  million  man-hours  was  only  slightly  less  favorable  than 

I  the  1940  and  1949  rates.  Of  the  566  participating  tx)m- 

I  panics.  172  achiexed  injury-free  r«x)rds,  representing  a 

»  total  working  time  of  16)i  million  man-hours. 

To  the  Winners 

The  winning  Lx>mpany  in  each  of  six  groups— anthracite 
underground  mines,  hituminoiis-coal  underground  mines, 
metal  undergrountl  mines,  nonmetallic  underground  mines, 
open-pit  mines,  and  quarries— is  awarded  a  bronze  Sentinels 
'  of  Safety  trophy,  donated  bv  The  Explosives  Engineer, 

'  to  be  held  for  one  year.  Every  employe  of  these  six  c-om- 
‘  panics  rt*cei\  es  an  indix  idual  (Certificate  of  .\chiex’ement  in 
Safety  signed  by  the  director  of  the  United  States  Bureau 
of  Mines.  To  supplement  the  trophies  and  the  certificates. 
The  Explosivus  Engineer  presents  a  green-and-white  Sen¬ 
tinels  of  Safety  flag  to  each  c-ompany  winner.  Public 
pr<“sentation  ceremonies  are  held  each  year  at  the  mines 
and  quarries  to  welcxime  the  trophies  and  flags  to  their 
places  of  honor  for  the  cximing  year. 

Join  in  the  (Crusade 

Safety  in  the  plant  is  essentially  good  business.  Today, 
practically  every  progressive  employer  has  someone  on  the 
ex€*cutix'e  staff  who  is  responsible  for  safety  in  the  plant. 
The  appointment  of  such  an  expert  is  not  enough:  he 
must  have  the  day-to-day  support  of  top  management 
in  the  inaintenantx*  of  a  continuing  program  of  education 
and  safeguards. 

The  miiu-ral  industry  has  lu-come  more  and  more  alert 
to  the  increasingly  important  role  of  ac-cident  prevention 
in  exmserving  manpower.  This  is  particularly  true  in  this 
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period  of  increased  production  for  our  national  defense 
effort.  There  is  a  greater  realization  that  accidents  can 
be  eliminated,  or  at  least  greatly  reduced,  by  taking 
positive  action.  (See  graph  of  the  26-year  injury  record 
on  page  74.)  It  is  not  luck  that  gains  enviable  results, 
but  sincere  determination  plus  the  application  of  every 
axailable  means  to  accident  prevention— including  the 
National  Safety  Competition. 

We  urge  those  who  have  not  vet  I'lirolled  in  this  annual 
nationwide  contest  to  cximmiiuicate  with  the  U.  S.  Bureau 
of  Mines,  Washington  25,  D.  C.  Complete  details  for 
entrance  will  be  gladly  and  promptly  furnished. 

Oil  from  Shale 

In  his  annual  report  for  1950.  Oscar  I^.  Chapman.  Secre¬ 
tary  of  the  Interior,  describes  the  progress  made  by  the 
Burtxiu  of  Mines  in  an  experimental  program  of  mining 
and  retorting  oil  shale,  and  refining  the  recovered  oil, 
at  a  demonstration  plant  at  Rifle,  Colorado. 

Well  up  the  side  of  a  steep  cliff  that  rises  above  the 
(.’olorado  rixer,  a  5()0-ft.  layer  of  oil  shale  outcrops.  .A 
70-ft.  segment  of  this  deposit,  known  as  the  Mahogany 
Ledge,  averages  approximately  30  gals,  of  oil  per  ton  of 
shale,  while  the  remainder  of  the  5(X)-ft.  outcrop  appears 
capable  of  priKlucing  alxuit  15  gals,  per  ton.  Exploration, 
which  is  far  from  cxunplete,  includes  a  number  of  cxire- 
drilling  and  channel  samples  from  cliff  outcrop,  and  indi¬ 
cates  a  reserxe  of  more  than  ItX)  billion  barrels  of  oil 
from  the  Mahogaiiv  l^tlge  and  close  to  500  billion  barrels 
from  the  500-ft.  layer  in  a  l,(X)0-s(j.  mi.  area.  ^ 

For  several  years  the  Bureau  of  Mines  has  been  experi¬ 
menting  with  drilling  and  blasting  techniques  and,  on  the 
basis  of  estimates  made  late  in  1950,  it  believes  that  the 
oil  shale  at  Rifle  can  be  mined  for  a  total  cost  of  about 
forty-three  cents  a  ton,  with  an  output  of  about  3  tons  of 
oil  shale  per  pound  of  explosixes. 

The  investigation  of  mining  methods  includes  basic 
studies  on  the  action  of  explosives  in  the  shale,  with 
determination  of  the  strain  dex  eloped  in  riK-k  at  various 
distances  from  the  explosives.  It  may  be  expected  that 
much  useful  and  basic  information  to  the  mining  industry 
will  be  dexeloped  during  the  Bureau’s  investigation. 

Don’ts 

I3on’t  open  kegs  or  cases  of  explosives  in  a  magazine. 

Don’t  use  explosix  es  that  are  obx  iouslv  deteriorated. 

Don’t  carry  explosixes  in  {XK-kets  of  clothing. 

Don’t  fortx'  cartridges  of  any  explosives  into  a  bore  hole 
or  past  any  obstructions  in  a  Ixire  hole. 

Don’t  load  a  sprung  Ixire  hole  with  another  charge  of 
explosives  until  it  has  cixiled  snfficientlv. 

Don’t  tamp  xvith  metallic  bars  or  tools.  Use  only  a 
wixiden  stick  with  no  exposed  metal  parts. 
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NATIONAL  SAFETY 
COMPETITION  OF  1950 

Statistics  show  that  mines  anJ  quarries  enrolled  in 
this  nationwide  contest  hare  more  farorahic  safely 
records  than  the  average  corresponding 

K  operations  not  enrolled 

^  F(JRREST  T.  MOYER 

I 

C'liirf,  Arcident  Analyais  Kranrli,  i  Iralth  and  Safely  IlivUion 
Bureau  of  Mines,  U.  S.  Department  of  tbe  Inierit 


'-•'’HK  566  mineral  operations  in  the 
I  United  States  that  partieipated  in 
the  1950  National  Safety  Competition 
attained  the  second  Irest  records  since 
this  annual  contest  was  started  in  1925, 
26  years  ago.  The  overall  e.xperience, 
as  measured  by  an  injury-severity  rate 
of  5.78  days  lost  per  thousand  man¬ 
hours,  was  more  favorable  than  in 
any  other  year  with  the  exception  of 
1949,  when  the  rate  was  5.56.  The 
1950  rate  was  significantly  better  tban 
the  next  succeeding  one  of  6.79  in  the 
1948  competition.  The  fretpiency  of 
occurrence  of  disabling  injuries— 33.32 
days  lost  per  million  man-hours— was 
better  than  in  any  other  of  the  26  con¬ 
test  years,  with  the  exception  of  1940 
and  1949,  when  the  injury-frecpiency 


rate  was  slightly  more  favorable. 

The  records  made  in  the  1950  com¬ 
petition  clearly  show  the  effectiveness 
of  this  contest  as  a  means  of  promoting 
safety  at  plants  where  safety  is  aggres¬ 
sively  and  efficiently  included  in  each 
day’s  work.  Such  competitions,  con¬ 
ducted  by  the  United  States  Bureau 
of  Mines,  serve  a  very  useful  purpose 
by  arousing  and  holding  the  interest 
of  employes  and  officials  in  accident- 
prevention  work.  Year  after  year,  sta¬ 
tistics  show  that  the  average  mine  or 
(juarry  enrolled  in  the  c-ontest  had  a 
more  favorable  safety  record  than  the 
ax'erage  mineral  plant  that  was  not 
entered  in  the  contest. 

National  recognition  is  due  the 
mineral  plants  that  attained  top  safety 


THE  SENTINELS  OF  SAFETY  TROPHY 

honors  in  the  six  group  classifications. 
For  achieving  the  best  record  in  each 
group,  each  of  the  six  operations  listed 
below  is  awarded  a  bronze  Sentinels 
of  Safety  trophy  and  a  Sentinels  of 
Safety  flag,  donated  by  The  Explo¬ 
sives  E.ngineer  magazine.  In  addition, 
each  employe  of  the  six  winning  plants 
will  be  awarded  an  individual  Certifi¬ 
cate  of  Achievement  in  Safety  by  the 
Bureau  of  Mines  for  his  contribution 
to  the  plant’s  record. 

The  enrollment  of  .566  mineral  oper¬ 
ations  in  the  1950  contest  was  the 
second  largest  in  the  history  of  this 
annual  nationwide  competition  (the 
record  number  was  646,  in  the  1949 
contest).  In  1950,  the  enrolled  mines 
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THE  WINNERS 

ANTHRACITE 

METAL 

OPEN-PIT 

Birdseye  .Mine 

Tobin  Nfine 

Embarrass  Mine 

The  Hudson  Coal  Company 

Republic  .Steel  Corporation 

Pickands  Mather  &  Company 

Throop,  PennsyKania  * 

Cryital  Falls,  Michigan 

Biwabik,  Minnesota 

BITUMINOUS-COAE 

NONMETALLIC 

QUARRIES 

1  Reliance  No.  7  Mine 

Barberton  Limestone  Mine 

Rogers  City  Quarry 

1  The  Union  Pacific  Coal  Company 

Pittsburgh  Plate  Class  Company 

Michigan  Limestone  &  Chemical  Company 

I  Reliance,  Wyoming 

Barberton,  Ohio 

Rogers  City,  Michigan 
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ANTHRACJTK  WINNERS:  Some  of  the  underground  employes  who  helped  Birdseye  mine  of  The  Hudson  Coal  Company 
win  top  safety  honors  in  the  1930  competition. 


=?r 


\ 


Sl’PERMSORY  PERSONNEL:  Officials  and  inspectors  of  Birdseye  mine,  left  to  right:  Henry  H.  Null,  assistant  superintendent;  Karl  T,  Miller, 
safety  engineer;  William  B.  Roth,  mine  foreman  in  1951;  Joseph  C.  Houlihan,  outside  foreman;  John  Nealon,  assistant  outside  foreman;  James 
Bell,  fire  boss;  Wesley  I.  Stonebraker,  superintendent,  Olyphant-Eddy  Creek  Collieries;  Charles  Kaezinski,  safety  director.  District  No.  1, 
C.  M.  W.  of  A.;  Joseph  Nixon,  mine  foreman  in  1950;  H.  R.  Wilson  and  W.  J.  Buswink,  Federal  mine  inspectors;  William  Simpson,  sectional 
foreman;  George  Robinson,  machine  mining  department;  Theodore  W'ackley,  Pennsylvania  Stale  mine  inspector. 


and  quarries  were  worked  for  a  total 
of  approximately  146/t  million  man¬ 
hours.  During  this  time  of  exposure 
to  work  hazards,  there  were  4,880  dis¬ 
abling  injuries.  Of  this  number,  90 
were  fatal  and  4.790  were  nonfatal 
lost-time  injuries.  The  total  time  lost 


-from  all  injuries  was  846,158  days, 
with  .540,000  days  chargeable  to  fatal 
injuries  and  306.1.58  days  to  nonfatal. 

Of  the  six  group  classifications  of 
plants,  as  designated  in  the  rules  of 
the  c-ontest,  the  opeu-pit  group  had 
both  the  lowest  injurv’-severity  and 


BIRDSEYE  SLOPE  PORT.AL:  K  trip  of  mine  cars  ln:ided  with  Birdseye  coal 
emerging  from  the  portal  of  the  slope. 


injury-fretjiiency  rates.  The  highest 
rates  W’ere  in  the  anthracite  group.  It 
should  be  noted  here  that  only  injuries 
and  man-hours  of  exposure  in  work¬ 
ings  underground  are  considered  in 
compiling  the  safety  records  of  the 
anthracite  mine  group. 

Perfect  Safely  Reeorda  ^ 

The  attainment  of  a  perfect  safety 
record  during  a  period  of  one  year’s 
operating  time  is  definite  proof  of  the 
extremely  close  cooperation  of  all 
employes  in  an  effective  safety  pro¬ 
gram.  In  1950,  injurx'-free  records 
were  achieved  by  172  mines  and 
tpiarries.  The  aggregate  worktime  at 
these  172  plants  was  more  than  16)j 
million  man-hours.  Such  a  record  rep¬ 
resents  a  magnificent  example  of  what 
can  be  accomplished  by  persistent 
plugging  of  accident-prevention  work. 
The  operations  that  had  injurv-free 
records  included  111  quarries,  26 
open-pit  mines,  16  nonmetallic  under¬ 
ground  mines,  9  bituminous-coal 
underground  mines,  7  metal  under¬ 
ground  mines,  and  3  anthracite  under¬ 
ground  mines.  .\11  of  the  men  working 
at  these  irqury-free  operations  are  to 
be  commended  for  their  contributions 
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RELIANCE  NO.  7  MINERS:  These  Union  Pacific  Coal  Company  miners  worked  449,090  man-hours  underground  in  1950, 

without  a  disabling  injury. 
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to  the  achievement  of  such  outstand¬ 
ing  accomplishments  in  safety. 


Basitt  for  the  Awards 


The  National  Safety  Competition  is 
a  contest  conducted  auuually  by  the 
U.  S.  Bureau  of  Mines.  It  is  designed 
to  aid  in  the  promotion  of  accident- 
pres  ention  work  in  mines  and  quarries 
ItK'ated  within  the  United  States. 
Enrollment  of  companies  in  the  com¬ 
petition  is  voluntary.  The  plants  par¬ 
ticipating  are  grouped  into  six  classi¬ 
fications:  anthracite  underground 
mines,  bituminous-c-oal  underground 
mines,  metal  underground  mines,  non- 
metallic  underground  mines,  open-pit 
mines,  and  quarries.  The  contestant 
in  each  group  that  has  the  lowest 
injury-severity  rate  (number  of  days 
lost  through  disabling  injuries  per 
1,000  man-hours  of  work)  is  the  win¬ 
ner,  and  is  awarded  a  bronze  Sentinels 
of  Safety  trophy,  made  available  by 
The  Explosive  Engineer.  If  two  or 
more  plants  in  the  same  group  have 
had  accident-free  records  during  the 
vear,  their  standing  in  the  contest  is 
determined  by  the  numlier  of  man¬ 
hours  worked.  \  disabling  injury  is 
defined  as  one  that  incapacitates  an 
employe  for  longer  than  the  remainder 
of  the  day  on  which  the  accident 
(K-curred.  In  the  competition,  fatal, 
permanent  total,  permanent  partial, 
and  temporary  injuries  are  taken  into 
consideration  in  computing  the  sever¬ 
ity  rate  of  a  plant. 


THE  BREAKER:  Coal  from  Birdseye  mine  is  prepared  for  commercial  uses  in  the 
Olyphant  Colliery  breaker,  shown  above. 


The  AwardH 

\  bronze  Sentinels  of  Safety  trophy 
is  awarded  to  the  winning  mine  or 
quarry  in  each  of  the  six  groups,  as 
a  symbol  of  national  recognition  for 
outstanding  leadership  in  safety  in  its 


operations.  In  addition,  a  Sentinels 
of  Safety  flag,  also  prov  ided  by  The 
Explosivfs  Engineer,  made  in  the 
traditional  colors  of  safety— green  and 
white— is  presented  to  each  of  the 
winning  aimpanies.  The  flag  serves 


Type  oj  Mine 

Sumber  of 
Mines 

Sfan-hiturs 

Fatal 

Iniuries 

Sonfatal 

Iniuries 

Total  of 
Injuries 

Days  of 
Disability 

Frequency 

Rate 

Severity 

Rate 

Anthracit(‘ 

52 

20,586,333 

21 

1,833 

1,854 

189,448 

90.068 

9.203 

BitumincHis-coal 

1;J8 

58,474,895 

48 

1,608 

1,656 

446,466 

28.320 

7.i.35 

Mftal 

50 

16,267,061 

9 

474 

483 

82,873 

29.692 

5.095 

N'onim-tallic  niinoral 

42 

7,688,.533 

5 

220 

22.5 

43,821 

29.264 

5.700 

Total 

2«2 

103,016,822 

83 

4,135 

4,218 

762,608 

40.945 

7.403 

,  ()|X‘n-pit 

73 

23,590,083 

2 

320 

.322 

39,038 

13.850 

1.655 

Qiiarrit's 

211 

19,357,534 

5 

335 

.340 

44,512 

17.122 

2.242 

Clrand  Total 

566 

146,464,439 

90 

4,790 

4,880 

846,158 

;33.319 

5.777 

TWE\TY-SIX.YEAR  HISTORY  OK  THE  NATIONAL  SAFETY  COMPETITION 


1925-1950 


Tyi>e  of  Mine 

Man-hours 

Fatal 

Injuries 

Sonfatai 

Injuries 

Total  of 
Injuries 

Days  of 
Disability 

Frequency 

Rate 

Severity 

Rate 

.Anthracite 

.596,922,290 

702 

.52,666 

53,.368 

6,202,780 

89.405 

10.391 

HituiniiiouK'C'oal 

1,151,448,548 

1,253 

.54,815 

56,068 

11,836,311 

48.693 

10.279 

M»-tal 

441,296,727 

.354 

1.5,688 

16,042 

.3,120,477 

.36.352 

7.071 

Nonmetallic  mineral 

98,573,341 

66 

3,007 

3,073 

.588,044 

31.175 

5.966 

Total 

2,288,240,906 

2,375 

126,176 

128,.5.51 

21,747,612 

56.179 

9.504 

Olten-pit 

239,356,277 

79 

4,257 

4,336 

7,53,.371 

18.115 

3.147 

Quarries 

413,856,310 

211 

8,474 

8,685 

1,890,786 

21.026 

4..578 

C>rund  Total 

2,940,853,493 

2,685 

138,907 

141,572 

24,391,769 

48.143 

8.295 

^4  THE  EXPLOSIVES  ENGINEER  •  MAY-JUNE,  1951 

4  T 


\ 


RELIANCE  SUPERVISORS:  Left  to  right,  first  row,  Ronald  Noble,  John  E.  Sepich,  Shandow  Bacskay,  Robert  Hower,  Frank  Sepich,  Lyman 
C.  Welch,  William  L.  Foster,  Fred  M.  Bradley,  Barton  Grosso,  Jr.,  all  unit  foremen.  Second  row,  Laurie  Kangas,  shop  foreman;  Uan  Bonuchi, 
master  mecham'c;  I.eo  Kozola,  m'ght  foreman;  James  Zelenka,  unit  foreman;  Maurice  Messersmith,  mine  foreman;  James  Hamilton,  Mack 
Fresques,  Ferrel  Wilde,  George  Gutierrez,  John  Vidakovich,  all  unit  foremen;  William  Matthews,  assistant  mine  foreman.  Third  row,  Thomas 
M.  Stewart,  Enoch  Tynsky,  Andrew  J.  Havrilo,  Henry  G.  Wisniski,  George  T.  Lightner,  Wells  Anderson,  Frank  Liska,  Carl  Sandstrom, 
all  unit  foremen;  I..awrence  H.  Welsh,  mine  superintendent. 


ftfectively  as  a  daily  reminder  of  what 
has  heen  and  what  can  be  accom¬ 
plished  in  safety.  The  employe-contri¬ 
bution  to  the  record  of  each  winning 
plant  is  recognized  by  the  award  of 
indis  idual  Ortificates  of  Achievement 
in  Safety  by  the  Bureau  of  Mines  to 
each  workman  and  official.  Certifi¬ 
cates  of  .Achievement  in  Safety  are 
awarded  to  the  next  four  ranking 
plants  after  the  winner,  as  well  as  to 
those  plants  with  no  injuries  during 
the  year,  provided  .30,000  or  more 
man-hours  are  worked. 

The  official  presentation  of  the  six 
Sentinels  of  Safety  trophies  and  flags, 
as  well  as  the  individual  Certificates  of 
.Achiexement  in  Safety,  will  be  made 
at  a  time  and  place  to  be  determined 
hv  each  winning  C'ompany,  through 
arrangements  made  with  the  Bureau 
of  Mines. 

.Anthraeite  Mines 

Birdseve  mine  of  The  Hudson  Coal 
Companv  at  Throop,  Lackawanna 
Countv,  PennsvKania,  achieved  top 
safety  honors  in  the  anthracite  under¬ 
ground  mines  group.  Its  winning  rec¬ 
ord  in  19.50  was  an  injury-severity 
rate  of  0.167  day  lost  per  1,000  man¬ 
hours.  The  employes  worked  113,7.38 
man-hours  underground  with  only  4 
disabling  injuries,  which  caused  an 
aggregate  time  loss  of  19  days.  The 


award  of  the  Sentinels  of  Safety  trophy 
in  the  1950  contest  is  the  first  time 
the  Birdseye  mine  has  won  in  its  16 
years  of  participation  in  the  National 
Safety  Competition.  Since  its  enroll¬ 
ment  in  19.35,  the  Birdseye  mine  has 
been  awarded  Certificates  of  Honor¬ 
able  Mention  in  the  19.36,  19.38,  and 
1940  competitions.  Conspicuous  im- 
prox'ement  in  accident  prevention  has 
been  apparent  at  this  mine  since  1947, 


when  a  total  of  35  disabling  injuries 
was  recorded.  Since  that  time,  this 
number  has  been  halved  each  year. 
Such  progressive  improvements  in  its 
records  clearly  show  what  can  be 
attained  through  the  close  cooperation 
of  all  employes  and  officials  in  an 
effective  safety  program. 

In  all,  52  anthracite  underground 
mines  participated  in  the  19.50  com¬ 
petition,  one  more  than  in  the  1949 


PREPARING  TO  BL.AST:  The  blasting  crew  completing  loading  details  at  a  working  place. 
Left  to  right,  Fred  Bradley,  unit  foreman;  Dean  Pyper,  loading  tamping  material;  Cecil 
Wathem,  tamping  a  drill  hole;  John  Allen,  holding  shot  wires;  Fred  Larson,  carrying  supplies. 
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RELIANCE  TIPPLE:  An  average  production  of  2^00  tons  of  high-volatile  bituminous  coal  is  processed  each  day  in  this  modem 

tipple  at  Reliance  No.  7  mine. 


TOBIN  MINERS:  A  crew  of  miners  just  before  going  to  work  on  a  shift  at  Republic’s  Tobin  mine,  Crystal  Falls,  Michigan. 


for  having  had  the  best  safety  record 
among  the  bituminous-coal  mines 
enrolled  in  1950.  This  mine  was  oper¬ 
ated  throughout  last  year  withqut  a 
disabling  injury,  during  a  worl^time 
of  449,090  man-hours.  This  winning 
record  marked  the  third  straight  year 
of  injury-free  operations  at  this  prop¬ 
erty— a  total  of  1,219,728  man-hours 
without  a  single  lost-time  injury. 
Reliance  No.  7  mine  is  the  first  bitumi¬ 
nous-coal  underground  mine  to  win 
the  trophy  three  years  in  succession, 
a  truly  outstanding  safety  accomplish¬ 
ment.  Such  records  are  made  only 
through  persistent  efforts  and  hard 
work  on  the  part  of  all  employes  and 
officials  in  carrying  on  a  carefidly  con¬ 
ceived,  well-directed  campaign  to 
eliminate  accidents  from  daily  work 
in  the  mine. 

The  award  of  the  bronze  trophy  to 
Reliance  No.  7  mine  for  1950  was  the 
twelfth  time  that  such  an  award  has 
been  made  to  one  of  The  Union  Pacific 
Coal  Company’s  mines.  Other  mines 
of  the  company  that  have  won  top 
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l.eft  to  right,  bottom  row, 
E.  C.  Norris,  Jr.,  super¬ 
intendent,  industrial  rela¬ 
tions;  E.  II.  Anderson,  superintendent;  J.  H. 
Torreano,  mininj^  engineer;  L.  I.  Morton, 
\\.  T.  Gullman,  and  G.  S.  Floodstrand, 
underground  foremen;  J.  II.  Meyer,  chief 
chemist;  J.  R.  Tregear,  safety  inspector. 
Top  row,  M.  Jacka,  mechanical  foreman; 
E.  A.  Lindstrom,  chief  clerk;  H.  A.  Berg, 
surface  foreman;  G.  J.  LaFrenlere,  elec¬ 
trical  foreman.  In  the  inset  is  Emil  Johnson, 
mining  captain. 


man-hours  in  1950,  the  injury-severity 
rate  was  9.20  days  lost  per  1,000  man¬ 
hours,  well  above  the  corresponding 
rate  in  1949.  Also,  the  injury-fre¬ 
quency  rate  of  90.07  injuries  per 
million  man-hours  of  work  in  1950 
was  less  favorable  than  the  1949  rate. 


Biluminous-Coal  Mines 

For  the  third  successive  year. 
Reliance  No.  7  mine  of  The  Union 
Pacific  Coal  Company  at  Reliance, 
Sweetwater  County,  Wyoming,  was 
awarded  the  Sentinels  of  Safety  trophy 


contest.  The  injury  experience  at  these 
mines  was  not  as  favorable  as  in  1949. 
During  a  total  worktime  of  20,'5  inillion 


P 1 

.!s'r  ■  ■:  , 


safety  honors  in  former  competitions 
were  the  B,  C,  D,  VVinton  No.  1, 

Rock  Springs  No.  4,  and  Winton  Nos. 

1  and  7)i  mines.  The  D  mine  also 
won  the  Sentinels  of  Safety  trophy 
three  times  (1937,  1943,  and  1944) 
but  not  in  succession,  as  did  Reliance 
No.  7  mi!ie.  The  outstanding  achieve¬ 
ments  in  safety  in  the  mines  of  this 
company  through  the  years  are  definite 
proof  of  the  wholehearted  cooperation 
of  all  of  the  employes  in  well-planned 
safety  programs. 

The  enrollment  in  this  group  in  1950 
was  138  mines,  21  fewer  than  in  1949. 
Although  the  injury-severity  rate  of 
7.64  days  lost  per  1,000  hours  for  the 
participating  mines  in  1950  was  less 
favorable  than  in  1949,  it  was  the 
second  lowest  in  the  26-year  history 
of  these  annual  contests.  The  injiiry- 
fre(juency  rate  of  28.32  per  million 
man-hours  represented  an  improve¬ 
ment  o\er  1949.  .4180,  it  was  well 
below  the  26-year  average  rate  of 
48.69  for  participating  bituminous-coal 
underground  mines. 

Metal  Mines 

The  Tobin  iron-ore  mine  of  Repub¬ 
lic  Steel  Corporatioii  at  Crystal  Falls, 

Iron  County,  Michigan,  won  the  Sen¬ 
tinels  of  Safety  trophy  in  the  metal 
underground  mines  group.  The  win¬ 
ning  record  was  a  perfect  one— no 
lost-time  injuries  in  a  worktime  of 
321,683  man-hours  through  1950.  This 
award  of  the  trophy  was  the  first  to 
this  mine.  However,  it  received  Cer¬ 
tificates  of  Achievement  in  Safety  in 
the  1939,  1940,  1945,  and  1947  compe¬ 
titions,  for  outstanding  safety  accom¬ 
plishments.  In  its  14-year  history  in 
the  contests,  the  employes  of  Tobin 
mine  have  worked  more  than  411 
million  man-hours,  recording  a  fre¬ 
quency  rate  of  11.67  injuries  per 
million  man-hours.  Its  14-year  record 
illustrates  the  importance  of  persever¬ 
ance  in  accident-prevention  work. 

The  personnel  of  this  mine  has  earned 
sincere  congratulations  for  the  perfect 
safety  record  in  1950,  and  for  long 
and  persistent  efforts  toward  the 
attainment  of  this  goal. 

A  total  of  50  metal  underground 
mines  was  enrolled  in  1950.  As  a 
group,  they  recorded  the  best  injury- 
severity  rate  of  any  year  since  tbe 
competition  was  started  in  1925.  The 
1950  rate  of  5.095  days  lost  per  1,000 
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SURFACE  STRUCTURES;  A  view,  looking  northeast,  of  some  of  the  surface  structures  at 
Tobin  mine— the  mine  headframe,  sheave  stan^,  shop  building,  and  office. 


TOBIN’S  ENGINE  HOUSE:  The  skip  and  cage  hoists  being  operated  by  Hoisting  Engineers 
George  A.  Sorenson,  left,  and  John  ^sko. 


EATING  DOWN  BELOW:  Some  of  Barberton’s  miners  in  the  underground  lunchroom 
enjoying  food  and  relaxation. 


BARBERTON’S  SUPEBN'ISORS:  Some  of  the  supervisory  personnel  at  Barberton  mine  of  Pittsburgh  Plate  Glass  Company. 


URII.I.INC  A  ROUND:  A  crew  operating  SURFACE  STRUCTURES:  No.  2  shaft  headframe  and  the  screening  plant 

four  drills  from  a  jumbo  in  a  room  face  in  the  at  Barberton  mine. 

Baiberton  mine. 
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OPEN-PIT  EMPLOYES:  Some  of  the  employes  at  Embarrass  mine  who  helped  to  achieve  a  record  of  650^59  man-hours  of  work  in  1930, 

without  a  lost-time  injury. 


man-hours  was  slightly  below  the  for¬ 
mer  low  rate  of  5.282  attained  in  the 
1930  contest.  The  fretjuency  of  29.69 
injuries  per  tnillion  man-hours  repre¬ 
sented  a  marked  improvement  over 
the  cxtrresponding  rate  in  1949.  How¬ 
ever,  these  mines  were  operated  for 
appro.\imately  the  same  number  of 
man-hours  as  in  1949,  when  5  more 
mines  were  in  the  contest. 

Nonmetallir  Minea 

The  top  award  for  the  best  safety 
record  in  the  nonmetallic  underground 
mines  group  goes  to  the  Barberton 
limestone  mine  of  Pittsburgh  Plate 
Glass  Company,  at  Barberton,  Summit 
(bounty,  Ohio.  In  1950,  this  mine  was 
worked  402,775  man-hours  without  a 
disabling  injury.  During  its  three 
years  of  enrollment  in  the  competition, 
the  injury  experience  has  been  im¬ 
proved  sharply.  The  records  show  a 
total  of  8  disabling  injuries  in  1948, 

1  such  injury  in  1949,  and  an  injury- 
free  record  in  1950.  Such  splendid 
accomplishments  are  realized  only  by 
the  constant,  wholehearted  coopera¬ 
tion  of  all  employes  in  a  concerted 
drive  to  work  safely  at  all  times. 

The  42  nonmetallic  underground 
mines  participating  in  1950  were  oper¬ 
ated  for  a  total  worktime  of  more 
than  7/1  million  man-hours.  The  in¬ 
crease  in  the  rate  of  operating  activity 
had  an  adverse  effect  on  the  group’s 
safety  record;  Ixrth  the  injury-seyerity 
and  injury-frecjuency  rates  were  less 
favorable  than  .'n  1949.  Howeyer, 
both  rates  were  better  in  1950  than 
the  corresponding  average  rates  for 
the  26-year  history  of  the  competition. 


SAFETY  COMMITTEE:  Left  to  right,  front  row,  Auno  Hill,  surface  foreman;  John  Erickson, 
truck  foreman;  H.  J.  .Anderson,  master  mechanic;  R.  F.  Kohn,  superintendent;  Ignatz  Mik- 
lausich,  foreman,  auto  mechanics;  Clyde  Helmer,  district  safety  inspector;  Arvid  Tuurie, 
welder.  Back  row,  Bennie  Constantine,  truck  driver;  Eino  Saari,  auto  mechanic;  Edward 
Servatka,  electrician;  Floyd  Enquist,  foreman,  auto  mechanics;  Waino  Kauppi,  blacksmith; 

Frank  Pezdirc,  carpenter;  John  J.  Turk,  foreman,  auto  mechanics. 


PART  OF  THE  PIT:  Pointing  his  camera  toward  the  east,  the  photographer  took  this  picture 
to  record  some  of  the  open-pit  activities  at  Embarrass  mine. 
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and  its  Scranton  mine  fourth,  all  thrw 
with  perfect  records  of  no  injuries 
during  the  year.  Other  injury-free 
mines  of  the  company  in  this  group 
were  Sagamore,  Corsica,  Plvmontlr, 
and  X'ohmteer. 

The  injury  experience  in  1950  at 
the  73  participating  open-pit  mines 
was  one  of  the  best  in  the  competi¬ 
tion’s  history.  The  injury-severity  rate 
of  1.66  days  lost  per  1,000  hours  of 
exposure  was  well  below  that  of  any 
other  year  except  in  1931,  when  the 
rate  was  0.50.  The  injurv-frequencv 
rate  of  13.65  per  million  man-hours 
in  1950  was  slightly  less  favorable 
than  in  the  preceding  year  but  was 
well  below  the  26-year  average  rate 
of  18.12  for  this  group. 

(^uarriet« 

An  old-timer  in  the  National  Safety 
Competition,  the  Rogers  City  quarry 
of  NIichigan  Limestone  &  Chemical 
Company,  at  Rogers  City,  Presque 
Isle  County,  Michigan,  won  top  honors 
in  the  quarry  group  and  is  awarded 
the  Sentinels  of  Safety  trophy.  Its 
winning  record  in  19.50  showed  the 
amazing  total  of  1,273,376  man-hours 
of  work  with  no  disabling  injuries. 
This  limestone  quarry,  the  largest 
operation  of  its  kind  in  the  c-ountry, 
also  won  the  trophy  in  four  other 
years-1929,  1932,  19.^3,  and  1934.  In 
its  23-year  history  in  the  competition, 
the  Rogers  City  quarry  employes  have 
worked  a  total  of  more  than  21)1 
million  man-hours,  during  whicn  34 
disabling  injuries  occurred  at  a  fre¬ 
quency  rate  of  1.57  per  million  man¬ 
hours.  This  long-time  rec-ord  offers 
conclusive  evidence  that  unceasing 
hard  work  and  the  full  ctM)peration  of 
all  emploves  in  effective  safety  pro¬ 
grams  pay  big  dividends  in  the  reduc¬ 
tion  and  elimination  of  injuries  in 
mineral  operations.  The  men  of  this 
quarry  are  deserving  of  the  highest 
praise  for  this  remarkable  record. 

As  a  group,  the  211  quarries  enrolled 
in  the  1950  contest  had  favorable 
safety  records.  The  injury-severity  rate 
of  2.24  days  lost  per  1,000  man-hours 
was  the  second  best  annual  rate  in  the 
26  years  of  the  contest.  The  injury- 
.se\erity  rate  was  more  favorable  only 
in  1946,  when  the  ctirresponding  rate 
was  1.96.  Although  the  injury-fre¬ 
quency  of  17.12  per  million  man-hours 


RECOVERING  IRON  ORE:  Following  a  blast  in  a  bank  on  one  of  tbe  pit  levels,  a  sbovel 
operator  loads  out  iron  ore  into  one  of  the  company  trucks. 


Open-Pit  Minea 

For  the  second  successive  year,  the 
Embarrass  open-pit  mine  of  Pickands 
Mather  &  Company,  at  Biw’abik,  St. 
latuis  County,  Minnesota,  was  the 
winner  of  the  Sentinels  of  Safety 
trophy  for  having  had  the  Irest  safety 
record  among  the  open-pit  mines 
enrolled  in  the  competition.  Its  win¬ 
ning  record  in  1950  was  a  perfect  one, 
with  650,259  man-hours  of  exposure 
without  a  lost-time  injury.  During  its 
seven-year  history  in  the  c‘«)ntest,  this 
iron-ore  pit  has  been  operated  more 
than  4)s  million  man-hours,  with  an 


injury-severity  rate  of  1.85  days  lost 
per  1,000  man-hours,  and  an  injury- 
frecjuency  of  2..38  per  million  man¬ 
hours.  The  award  of  the  trophy  in 
1950  is  a  tribute  to  the  men  of  this 
mine,  in  recognition  of  their  two  suc¬ 
cessive  injury-free  years  and  their  per- 
-  sistent  efforts  to  eliminate  accidents 
in  their  daily  work. 

The  open-pit  mines  of  Pickands 
Mather  &  Company  compiled  remark¬ 
able  safety  records  in  the  19.50  contest. 
In  addition  to  its  Embarrass  mine  win¬ 
ning  the  bronze  trophy,  the  company’s 
Mahoning  mine  attaint'd  second  place 


ROGERS  CITY  QV.VRRY:  Part  of  the  5-mile-long  quarry  face  at  Rogers  City,  Michigan. 
A  20-cu.  yd.  electric  shovel  operator  is  loading  blasted  limestone  into  50-cu.  yd.  cars. 
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KOC^ERS  CITY  PLANT:  The  plant  at  Rogers  City  with  Lake  Huron  in  the  background.  Plant  capacity  is  4,000  gross  tons  per  operating  hour. 


ill  19.5()  was  not  among  the  lowest 
annual  rates  for  the  group,  it  was 
well  Irelow  the  26-year  average  fre- 
tjiiency  rate  of  21.0.3. 


RuIph  of  the  Compplition 


Commillee  of  Award 
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.Any  iiiine,  open-pit,  or  (jiiarry  oper¬ 
ation  in  the  United  States  is  eligible 
to  enter  the  National  Safety  Compe¬ 
tition.  Copies  of  the  contest  rules  and 
enrollment  applications  may  be  ob¬ 
tained  from  the  Accident  Analysis 
Branch,  Bureau  of  Mines,  Washing¬ 
ton  25,  D.  C.  To  maintain  eligibility 
for  the  Sentinels  of  Safety  trophy,  a 
plant  must  have  been  operated  not 
less  than  100  days  and  have  a  total 
worktime  of  not  less  than  30,000  man¬ 
hours  in  underground,  open-pit,  or 
(juarry  workings  during  the  contest 
year.  A  designated  official  at  each 

plant  must  agree  to  funiish  a  report  {^rusher.  ^  l,000-hp.  Diesel  electric  lot«motive  pulls  60-cu.  yd.  cars  loaded 

of  each  lost-time  or  disabling  injury  with  limestone  to  the  primary  crusher  house, 

and  certain  employment  data  to  the 
Bureau  of  Mines  in  Washington.  Each 
injurv’  that  causes  temporary  total  dis¬ 
ability  is  charged  with  the  number  of 
calendar  days  that  the  injured  employe 
is  away  from  work,  including  Sundays, 
holidays,  and  all  other  days,  whether 
the  op<*ration  was  idle  or  active. 

■At  the  close  of  the  calendar  year, 
the  determined  injury-severitj’  and 
injurv-frequency  rates  and  a  summary 
of  the  basic  figures  from  which  the 
rates  are  derived  are  sent  to  each 
plant  for  certification  by  a  plant  offi¬ 
cial  as  to  the  accuracy  and  complete¬ 
ness  of  the  original  data  furnished  by 
the  company  to  the  Bureau  of  Mines. 


.Although  the  rules  governing  the 
National  Safety  Competitioii  are  clear 
and  sjx*cific,  they  provide  for  a  Com¬ 
mittee  of  .Award,  to  which  committee 
the  records  of  the  leading  contestants  L.AKE  CARRIERS:  .Approximately  98^  of  the  limestone  production  at  Rogers  City 

(Continued  on  page  94)  is  transported  to  Great  Lakes  ports  in  boats  of  7,000  to  15,000-gross  ton  capacity. 


ALL-TIME  WINNERS 


ANTHKACITE 

— Hazle  Br<h>k  <'oal  ('oiipany»  Vpper  Lehigh  Minr^ 

I  pper  l>rhiKh,  Pa. 

19<6  — Jeddo'Hiuhlanu  Coal  (  umpany,  Highland  So.  6  3/in^,  Jrddu,  Pa. 
19^  — Jkdik>-I1iuhlanu  ('oal  ('oupany,  Highland  So.  6  Mine,  Jrddo,  Pa. 
19^  j£0[K>>HiGHL.\N’i>  <'oAL  <'oMPANY,  Highland  So.  7  Mine^  Jeddo,  Pa. 
19^9  -JeiXKvHiGHLiNO  ('oal  ('oiiPA.VY,  Highland  So.  6*  3/tnp.  Jeddo,  Pa. 
I9S0— <'oxE  Bruthek8  &  ('oifPANY,  Inc.,  Tomhickcn  3/ifi^,  Jeddo,  Pa. 
1981  — Jeudo-Hiuhland  ('oal  ('ompant»  Highland  So.  i  Mine^  Jeddo,  Pa. 
1984  Jeuik)-1Iiuhland  ('oal  ('ompa.ny,  Highland  So.  7  Mine,  Jeddo,  Pa. 
1988-  -The  Hriwos’  ('oal  (’ompany,  Stilltcaier  Mine,  Vaiidling,  Pa. 

1984  -HarleioH'Brimikwood  ('oal  ('ompany,  Ijourente  Mine, 

Mahaiioy  Plane,  Pa. 

1985 —  Jedik>>Hiuhland  C'oal  ('ompany,  Jeddo  So.  7  3/ me,  llarleigh.  Pa. 

1986 — Hazle  Brook  ('oal  ('ompany.  Raven  Run  Mine,  Kaven  Run,  Pa. 
I987~Jeddo-Hiuhland  ('oal  Company,  Jeddo  So.  7  Mine,  Harleigh,  Pa. 
1988 — ('oLONiAL  ('oLUERT  COMPANY,  Oftenough  3/me,  Natalie,  Pa. 
1989~The  Hi  dson  Coal  ('ompany,  Eddy  Creek  Mine,  Olyphant,  Pa. 

1940 —  Hazle  Brik^k  Coal  (.'ompany,  Midvalley  Mine,  Wilburton,  Pa. 

1941 —  Eddie  &  Joe  Coal  Company,  Eddie  dc  Joe  Mine,  Simpson,  Pa. 

1944 — Jeddo-Hiohland  Coal  ('ompany,  Stockton  Mine,  Stockton,  Pa. 
1948— Morgan  Coal  ('ompany,  Oregon  Slope  Mine,  Pittston,  Pa. 

1944 —  The  llcDeoN  Coal  (.'ompany,  Miles  Slope  3/ me,  Dickson  ('ity.  Pa. 

1945 —  JEfiMYN<(>REEN  C'oAL  ('oMPANY,  Butler  Mine,  Pittston,  Pa. 

1946—  jERMYN-(iREEN  CoAL  COMPANY,  ButUr  Mine,  Pittston,  Pa. 

1947 —  Jermyn-Green  ('oal  Company,  Butler  Mine,  Pittston,  Pa. 

1948 —  Philadelphia  and  Reading  ('oal  and  Iron  ('ompany.  Hunter 

Tunnel  Mine,  Ashland,  Pa. 

1949—  Kehoe^Berge  Coal  ('ompany,  .S7epene  Shaft  3/ me,  Exeter.  Pa. 

1950 —  The  Hi  dson  ('oal  ('ompany,  Birdseye  Mine,  Throop,  Pa. 

BITUMINOUS-COAL 

1945-  -United  States  (*OAL  and  ('oke( 'ompany,  A'o.  €  Mine,  Gary,  W.  Va. 

1946- ~United  States  (*oal  and  ('oke  ('ompany.  So.  6  Mine,  Gary,  \\.  Va. 

1947 -  United  States  (’oal  and  ('oke  ('ompany,  So.  2  Mine,  («ary,  \V.  Va. 

1948-  United  States  ('oal  and  Coke  ('ompany.  So.  k  Mine,  Gary,  W.  Va. 

1949-  DeBakdele&en  (’oal  ('orporation,  Hull  So.  JJ  Mine,  Dora,  .Via. 

1980—  Penn  ('entral  Light  and  Power  ('ompany.  So.  1  Mine, 

('oalmont.  Pa. 

1981 —  pHELPS-DoiKiE  ('orporation,  Oau'son  So.  1  Mine,  Dawson,  N.  Mex. 
1984— Electro  Metallcrgical  ('ompany.  Alloy,  VV.  Va. 

1983—  The  Union  P.acific  ('oal  ('ompany,  “R”  3/ me,  Superior,  Wyo. 

1984 —  The  Union  Pacific  Coal  ('ompany,  ‘X”*  3/me.  Superior.  Wyo. 

1985 —  Elkhorn  Piney  (>)al  Company,  Ingram  Branch  Mine, 

Ingrain  Branch,  W.  Va. 

1986 —  The  Koppers  Coal  (’ompany,  Coxton  Mine,  Cozton,  Ky. 

1937 — The  Union  Pacific  Coal  ('ompany,  “/>”  Mine,  Superior,  Wyo. 

1988 —  The  Union  Pacific  Coal  ('ompany,  **B"  Mine,  Superior,  Wyo. 

1989 —  The  Union  P.acific  Coal  ('ompany,  Winton  So.  I  3/ine, 

Winton,  Wyo. 

194(t— The  Union  P.acific  Coal  ('ompany.  Rock  Springs  So.  j  .Mine, 

Rock  Springs,  Wyo. 

1941 — Electro  Metallcrgical  ('ompany.  Alloy  So.  2  Mine,  Alk)y,  W.  Va. 
1944—  Knife  River  (*oal  ('ompany.  Knife  River  Mine,  Beulah,  N.  Dak. 
1948 — The  Union  Pacific  (.'oal  ('ompany,  “/)”  3/me,  Superior,  Wyo. 

1944—  The  Union  Pacific  Coal  Company,  “/>”  Mine,  Superior,  Wyo. 

1945—  Rim'KHILL  ('oal  ('ompany,  Rockhill  So.  o  3/iRe,  Robertsdale,  Pa 

1946 —  ('onsoud  ated  Coal  ('ompany,  Bankhead  So.  2  Mine,  Bankhead.  Ala. 

1947 —  The  Union  Pacific  ('oal  ('ompany,  ICinton  .Vo.  I  and  7}'^  Mine, 

Winton.  Wyo. 

1948  The  Union  Pacific  (’oal  ('ompany.  Reliance  So.  7  Mine, 

Reliance,  Wyo. 

1949  The  Union  Pacific  (’oal  Company,  Reliance  So.  7  Mine, 

Reliance,  Wyo. 

19.>6  The  Union  Pacific  ('oal  (’ompany.  Reliance  So.  7  3/iRe, 

Reliance.  Wyo. 

m:^tal 

1945 —  New  V'ork  Mining  ('ompany,  Sev  York  .Mine  {zinc  and  lezd), 

Picher,  Okla. 

1946-  Federal  Mining  and  Smelting  ('ompany,  Muncie  Mine  (zinc  and 

lead),  Baxter  Springs,  Kans. 
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1947 —  The  Bristol  Mining  ('ompany,  Bristol  Mine  {iron), 

C'rystal  Falls,  Mich. 

1948—  Brcle  Mining  ('ompany,  Berkshire  Mine  (iron),  Stambaugh,  Mich. 
1949  -  Brcle  Mining  ('ompany,  Berkshire  Mine  (iron),  Stambaugh,  Mich. 
1986 — I^NN  Iron  Mining  Company,  M’est  Vulcan  3/ine,  Vulcan,  Mich. 
1981 — Hanna  Ore  Mining  (’ompany,  Harold  Mine,  ('arson  l.Ake,  Minn. 
1984 — St.  Joseph  Lead  ('ompany,  Balmat  Mine  {lead,  zinc,  and  pyrites), 

Batruat,  N.  V. 

1988 — Tennessee  ('oppeb  ('ompany,  Burra  Burra  3/me,  Ducktown,  Tenn. 

1984 —  I*ENN  Iron  Mining  ('ompany.  East  Vulcan  .Mine,  Vulcan,  Mich. 

1985—  Vermillion  Mini.ng  ('ompany,  Zenith  Mine  (iron),  Ely,  Minn. 

1986 —  l*ENN  Iron  Mining  Company,  East  Vulcan  Mine,  V'ulcan,  Mich. 

1987 —  M.  a.  Hanna  Company,  HiQ\catha  So.  I  Mine  (iron). 

Iron  River,  Mich. 

1988 —  Odanah  Iron  ('ompany,  Cary  Mine  {iron).  Hurley,  Wis. 

1939 —  M.  A.  Ha.nna  ('ompany.  Bates  Mine  {iron).  Iron  River,  Mich. 

1940 —  Phelps-Dodge  Corporation,  Humboldt  Mine,  Morenci,  .Vriz. 

1941 —  American  Zinc  Company  of  Tennessee,  Grasselli  Mine  (stnc 

sulphide).  New  Market,  Tenn. 

1944 — Tennessee  ('opper  ('ompany,  Boyd  Mine,  Ducktown,  Tenn. 

1948 — Penn  Iron  Mining  Company,  East  Vulcan  3/me,  V’ulcan,  Mich. 

1944 —  Youngstown  Mines  Corporatio.n,  Sewport  Mine  {iron), 

Iroowood,  Mich. 

1945 —  James  Mining  Company,  James  Mine  (iron).  Iron  River,  Mich. 

1946 —  Tennessee  Copper  Company,  Burra  Burra  Copper  Mine, 

Ducktown.  Tenn. 

1947 —  OuvER  Iron  Mining  Company,  Soudan  Mine,  Soudan,  Minn. 

1948—  Oliver  Iron  Mining  ('ompany,  Fraser  Mine,  Fra.ser,  Minn. 

1949 —  .Vmbrican  Zinc  (’ompany  of  Tennessee,  .Vo.  2  Mine, 

Mascot,  Tenn. 

I9.W — Republic  Steel  ('orporation,  Tobin  Mine,  ('rystal  Falls,  Mich. 
NON  METALLIC 

1945 —  United  States  Gypsum  (’ompany,  Loucr  (lypsum  Mine, 

(typsum,  Ohio. 

1946 —  The  Beaver  Phodui’Ts  Company,  Inc.,  Grand  Rapids  Mine 

{gypsum),  (irand  Rapids,  Mich. 

1947—  The  Marquette  ('ement  Manufacturing  ('ompany.  La  Salle 

Mine  {limestone),  (Jglesby,  Ill. 

1948—  ■  .Vlpha  Portl-and  ('ement  (’ompany,  Ironton  Mine  {limestone), 

Ironton,  Ohio. 

1949  -Retsof  Mining  (’ompany,  Reisof  Mine  {rock  sedt),  Rets*»f.  N.  V. 
19.80— United  States  (iypsum  Company,  Ixnrer  Gypsum  Mine, 

(i^psum,  Ohio. 

1981 — Retsof  Mining  ('ompany,  Reisof  Mine  {rock  salt),  Retsof,  N.  Y. 
1934 — Retsof  Mining  (’ompany,  Reisof  Mine  {rock  salt),  Retsof,  n  Jy. 
1933—  Retsof  Mining  Company,  Retsof  Mine  {rock  salt),  Retsof,  N.  \. 
1984  -  The  Marquette  ('ement  Manufacturing  (.’ompany.  La  Salle 
.Mine  {limestone),  Oglesby,  Ill. 

19.85 — Certain-teed  Products  (’orporation.  Gypsum  Mine,  .Vkron,  \.  Y. 
1986 — Tennessee  Coal,  Iron  &  Railroad  Company.  So.  5  .Mine 
{limestone),  Be.ssemer,  .Via. 

19.87 — Tennessee  Coal,  Iron  &  Railroad  ('ompany.  So.  5  .Mine 
{limestone),  Bessemer,  .Via. 

1988 —  .VvERY  Salt  ('ompany,  .Vvery  Islaixl,  l.a. 

1989 —  Tennessee  ('oal.  Iron  &  Railroad  (’ompany,  .Vo.  5  3/ me 

(limestone),  Bessemer,  .Via. 

1946 — Tennessee  Coal,  Iron  &  Railroad  ('ompany.  So.  5  .Mine 
(limestone),  Bessemer,  .Via. 

1941 — United  States  (iypsi  m  (’ompa.ny.  So.  6  Mine  (gypsum), 

Plasterco,  V'a. 

1944 — .Vlpha  Portland  ('ement  (’(►mpany,  Ironton  .Mine  (limestone), 
Ironton,  Ohio. 

1948 — United  St.ates  (iypsum  ('ompany.  So.  6  Mine  (gypsum), 

Plasterco,  Va. 

1944—  National  (ivpsUM  (’ompany,  .Heron  Gypsum  3/ me,  .Vkron,  N.  Y. 

1945—  Freeport  Brk  k  Company,  Freeport  Mine  (Hay),  Freeport,  Pa. 

1946—  -Certain-teed  Products  ('orporation,  .Acme  Gypsum  .Vme, 

.Vcme,  Texas. 

1947 —  Tennessee  Coal,  Iron  k  Railroad  Company,  So.  o  .Mine 

(limestone),  Bessemer,  .Via. 

1948 —  .Vlpha  Portland  Cement  ('ompany,  Ironton  Mine,  Ironton,  Ohio. 

1949  -National  Gypsum  ('ompany,  Bellefonte  Mine,  Bellefonte,  Pa 

1950  -Pittsburgh  Plate  (fL.Ass  (’ompany,  Barberton  Limestone  Mine, 

Barberton,  Ohio. 
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OPEN-PIT  AND  QUARRIES 

l»<5 --North  American  Cement  Corporation,  Security  (Quarry 
(limeetone),  iiecurity,  Md. 

I»<()  -North  American  Cement  Corporation,  So.  5  and  6  Quarry 
(limeetone),  Martinsburg,  W.  Vs. 

I9<7 — I.EHiGH  PoRTLANU  Cement  Compant,  Mitckell  Quarry  Qimeetone), 
Mitchell,  Ind. 

1»<8 — Wakekielo  Iron  Compant,  H'alcefield  Open-pit  Mine  (iron), 
Wakeheld,  Mich. 

I9<9  -Michioan  Limehtone  &  Chemical  Compant,  Rogere  City  Quarry 
(limestone),  Rogers  (’ity,  Mich. 

I9.'t() — Pltmoi  th  Mining  Compant,  Plymouth  Open-pit  (iron), 
Wakefield,  Mich. 

19S1— Mahoning  Ore  &  Steel  Compant,  Mahoning  Open-pit  Mine 
(iron),  nibbing,  Minn. 

I9.S<-  Michigan  Eimestone  &  Chemical  Compant,  Rogers  City  Quarry 
(limestone),  Rogers  City,  Mich. 

I9.f.s — Michigan  Limestone  &  Chemical  Compant,  Rogers  City  Quarry 
(limestone),  Rogers  City,  Mich. 

19S4  -Michigan  Limestone  &  ('hemical  Compant,  Rogers  City  Quarry 
(limestone),  Rogers  City,  Mich. 

1985 —  Folsom  State  Prison,  Granite  Quarry,  Folsom,  Calif. 

1986 —  Hanna  Ore  Mi.ning  Compant,  Mesabi  Chief  Mine  (iron), 

Keewatin,  Minn. 

1987 —  Ilunois  State  Penitentiart,  Limestone  Quarry,  Menard,  III. 

(Separated  into  Individual  Groups  in  1988.) 

OPEN-PIT 

19.88  -  PicKANDS  M.atheh  &  CoMPAST,  Mahoning  Mine  (iron-ore), 
nibbing,  Minn. 

1989— PicKANDS  Mather  &  Compant,  Scranton  Mine  (iron-ore), 
nibbing,  Minn. 

1940 —  PicKANDS  Mather  &  Compant,  Mahoning  Mine  (iron-ore), 

nibbing,  Minn. 

1941—  Pk  kands  Mather  &  Compant,  Mahoning  Mine  (iron-ore), 

nibbing,  Minn. 

1944 — PicKANDS  .Mather  &  Compant,  Mahoning  Mine,  Hibbing,  Minn. 


1948 — PicKANDS  Mather  &  Compant,  Danube  Mine,  Bovey,  Minn. 

1944 —  PicKANDS  Mather  &  Compant,  Danube  Mine,  Bovey,  Minn. 

1945 —  PicKANDS  Mather  &  Compant,  Mahoning  Mine,  Hibbing,  Minn. 
1946  -Oliver  Iron  Mining  Compant,  Rouchleau  Iron-ore  Pit, 

Virginia,  Minn. 

1947 —  PicKANDS  Mather  &  Compant,  Mahoning  Mine,  Hibbing,  Minn. 

1948 —  Oliver  Iron  Mining  Compant,  Spruce  Open-cut  Mine, 

Eveleth,  Minn. 

1949 —  PicKANDS  Mather  &  Compant,  Embarrass  Mine,  Biwabik,  Minn 

1950 —  PicKANDS  Mather  &  Compant,  Embarrass  Mine,  Biwabik,  Minn. 

QUARRIES 

19.88— Inland  Lime  fk  Stone  Compant,  Port  Inland  Quarry  (limestone), 
Msnistique,  Mich. 

1989 — Inland  Lime  &  Stone  Compant,  Port  Inland  Quarry  (limestone), 
Manisti(|ue,  Mich. 

1940 —  Tennessee  Coal,  Iron  &  Railroad  Compant,  Dolonah  Quarry 

(dolomite),  Bessemer,  .Ala. 

1941 —  Tennessee  Coal,  Iron  &  Railroad  Compant,  Dolonah  Quarry 

(dolomite),  Bessemer,  Ala. 

I94i — Bethlehem  Steel  Compa.nt,  Hanocer  Quarry,  Hanover,  Pa. 

1948— Wtandotte  Chemicals  Corporation,  Alpena  Quarry, 

.Alpena,  Mich. 

1944 —  Basic  Refractories,  Inc.,  Maple  Groce  Quarry  (dolomite). 

Maple  Grove,  Ohio. 

1945 —  Bethlehem  Steel  Compant,  Bridgeport  Quarry  (limestone), 

Bridgeport,  Pa. 

1946 —  Bethlehem  Steel  Compant,  Bridgeport  Quarry  (limestone), 

Bridgeport,  Pa. 

1947 —  Tennessee  Coal,  Iron  &  Railroad  Compant,  Dolonah  Quarry 

^  (dolomite),  Bessemer,  .Ala. 

1948—  Bethlehem  Steel  Compant,  Hanocer  Quarry,  Hanover,  Pa. 

1949  -Tennessee  Coal,  Iron  Si  Railroad  Compant,  Dolonah  Quarry, 

(dolomite),  Bes.semer,  -Ala. 

1950  -Michigan  Limestone  tk  Chemical  Compant,  Rogers  City  Quarry 

(Limestone),  Rogers  City,  .Mich. 


.wards  of  Oertifieates  of 

IN  SAFETY 


The  rules  of  the  competition  provide  for 
the  award  of  Certificates  of  Achievement  in 
Safety  to  each  mine  or  quarry,  other  than 
the  trophy  winners,  whose  position  in  the 
contest  was  among  the  first  four  in  their  re¬ 
spective  groups.  Certificates  are  also  awarded 
to  each  injury-free  mine  or  quarry  that 
worked  30, (KK)  or  more  man-hours  during 
the  twelve  con.sc'cutive  months  of  each  con¬ 
test.  The  winners  of  Certificates  of  Achieve¬ 
ment  in  Safety,  in  the  National  Safety  Com¬ 
petition  of  19.50,  are  as  follows: 

ANTHRACITE 

North  Line  mine,  Shamokin,  Northumber¬ 
land  County,  Pa.,  operated  by  Nortb  Line 
Coal  Co.,  worki'd  .36,078  man-hours  with 
4  disabling  injtiric-s  that  caused  13  days  of 
disability.  The  injury-severity  rate  was  0.360. 

Pine  Grove  mine.  Pine  Grove,  Schuylkill 
County,  Pa.,  operaU-d  by  Penag  Coal  Co., 
worked  46,732  man-hours  with  -3  disabling 
injuries  that  causi-d  18  days  of  disability. 
Tbe  injury-severity  rate  was  0.38,5. 

Hunter  Tunnel  mine,  Ashland,  Schuylkill 
County,  Pa.,  operated  by  Philadelphia  & 


Reading  Coal  &  Iron  Co.,  worked  101,4.58 
man-hours  with  1  disabling  injury  that 
caused  96  days  of  disability.  The  injury- 
severity  rate  was  0.946. 

St.  Clair  Colliery,  St.  Clair,  Schuylkill 
County,  Pa.,  operate  by  The  St.  Clair  Coal 
Co.,  worked  452,618  man-hours  with  27  dis¬ 
abling  injuries  that  caused  505  days  of  dis¬ 
ability’.  The  injury-severity  rate  was  1.116. 

BITUMINOUS-COAI, 

Thacker  mine,  Williamson,  Mingo  County, 
W.  Va.,  operated  by  the  Pond  Creek  Colliery 
of  the  N.  &  W'.  Railway  Co.,  worked  25.3,648 
man-hours  without  a  disabling  injury. 

R(x;k  Springs  No.  8  mine.  Rock  Springs, 
Sweetwater  County,  Wyo.,  operated  by  TTie 
Union  Pacific  Coal  Co.,  work™  205,487  man¬ 
hours  without  a  disabling  injury. 

Winifrede  mine,  Williamson,  Mingo 
County,  W.  Va.,  operated  by  Pond  Creek  I 
Colliery  of  the  N.  &  V/.  Railway  Co.,  worked 
'88,700  man-hours  without  a  disabling  in- 

iary. 

Rockhill  No.  5  mine,  Robertsdale,  Hun¬ 
tingdon  County,  Pa.,  operated  by  Rockhill 
Coal  Co.,  worked  147,448  man-hours  without 
a  disabling  injury. 


Acli  ievement 


Sayreton  No.  2  mine,  Sayreton,  Jefferson 
County,  Ala.,  operated  by  Republic  Steel 
Corp.,  worked  111,6.38  man-bours  without 
a  disabling  injury. 

Dawson  No.  6  mine,  Dawson,  Colfax 
County,  N.  Mex.,  operated  by  Stag  Canon 
Branch  of  the  Phelps  Dodge  Corp.,  worked 
66,121  man-hours  without  a  disabling  in¬ 
jury. 

Patton  Clay  Mine  No.  1,  Patton,  Cambria 
County,  Pa.,  operated  by  Patton  Clay  Manu¬ 
facturing  Co.,  worked  .36,589  man-hours 
without  a  disabling  injury. 

METAL 

Ironton  iron-ore  mine,  Bessemer,  Gogebic 
County,  Mich.,  operated  by  Pickands  Mather 
&  Co.  (Puritan  .Mining  Co.),  worked  2.31,- 
4.57  man-hours  without  a  disabling  injury. 

Burra-Burra  copper  sulphide  ore  mine, 
Ducktown,  Polk  County,  Tenn.,  operated  by 
Tennessee  Copper  Co.,  worked  229,809  man¬ 
hours  without  a  disabling  injury. 

Bennett  iron-ore  mine,  Keewatin,  Itasca 
County,  Minn.,  operated  by  Pickands  Mather 
&  Co.  (Bennett  Mining  Co.),  worked  201,- 
761  man-hours  without  a  disabling  injury. 
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James  iron-ore  mine,  Iron  River,  Iron 
Camnty,  Mieh.,  operatitl  by  Piekands  Slather 
&  O).  (James  Mining  Co.),  worked  162,7.57 
man-hours  without  a  disabling  injury. 

Jarnagin  zine  sulphide  in  dolomite  lime¬ 
stone  mine,  Jefferson  City,  Jeff«-rson  County, 
Tenn.,  operated  by  American  Zinc  Co.  of 
Tennessee,  worketl  96,48.5  man-hours  without 
a  disabling  injury. 

NONMETALLIC 

kimballton  lime  mine,  Kimballton,  Giles 
County,  \’a.,  operated  by  The  Standard  Lime 
&  Stone  Co.,  worked  172,964  man-hours 
without  a  disabling  injury. 

Kimballton  lime  mine,  Kimballton,  Giles 
County,  \'a.,  oix-rated  by  .National  Gypsum 
Co.,  worked  1.5(),.547  man-hours  without  a 
disabling  injury. 

Sugar  Creek  limestone  and  sliale  mine. 
Sugar  Crtek,  Jack.son  County,  Mo.,  operated 
by  Missouri  Portland  Cement  Co.,  worked 
125,489  man-hours  without  a  disabling  in¬ 
jury. 

Winnfield  salt  mine,  W'innfield,  Winn 
County,  La.,  oix’rated  by  The  Carey  Salt 
Co.,  work«l  90,0.30  man-hours  without  a 
disabling  injury. 

Crtstmore  limestone  mine.  Riverside, 
Riverside  County,  Cahf.,  oix-rated  by  River¬ 
side  Cement  Co.,  worked  79,965  man-hours 
without  a  disabling  injury. 

Manheim  cement  rock  mine,  Manheiin, 
Preston  County,  V\’.  \'a.,  operated  by  Alpha 
Portland  Cement  Co.,  worked  75,797  man¬ 
hours  without  a  disabling  injury. 

Grand  Rapids  Gypsum  mine.  Grand 
Rapids,  Kent  County,  Mich.,  operated  by 
Certain-teed  Products  Corp.,  worked  67,680 
man-hours  without  a  disabling  injury. 

Channian  «eenstone  mine.  Blue  Ridge 
Summit,  Franklin  County,  Pa.,  operated  by 
The  Funkhouser  Co.,  worked  63,270  mai>- 
hours  without  a  disabling  injury'. 

No.  3  shale  mine,  Hannibal,  Ralls  County”, 
Mo.,  operated  by  Universal  Atlas  Cement 
Co.,  worked  51,162  man-hours  without  a  dis¬ 
abling  injury. 

Hutchinson  salt  mine,  Hutchinson,  Reno 
County,  Kans.,  oix-rated  by  The  Carey  Salt 
Co.,  worked  45,251  man-hours  without  a 
disabling  injury. 

Acme  gypsum  mine.  Acme,  Hardeman 
County,  Tex.,  operated  by  Certain-teed  Prod¬ 
ucts  Corp.,  workr-d  43,981  man-hours  with¬ 
out  a  disabling  injury. 

Fainnount  slate  mine,  Faimiount,  Bartow 
County,  Ga.,  operated  by  The  Funkhouser 
Co.,  worked  43,740  man-hours  without  a 
disabling  injury. 

Marblehead  agricultural  limestone  mine, 
Marblehead.  Adams  County,  Ill.,  opr-rated 
by  Marblehead  Lime  Co.,  worked  32,532 
man-hours  without  a  disabling  injury. 

OPEN-PIT 

Mahoning  iron-ore  mine,  Hibbing.  St. 
Louis  County,  Minn.,  operated  by  Piekands 
Mather  &  Co.  ( Mahoning  Ore  &  Ste»-1  Co.), 
worked  5.37,080  man-hours  without  a  dis¬ 
abling  injury. 

Canton  iron-ore  mine,  Biwabik,  St.  Louis 
County,  Minn.,  operated  by  Oliver  Iron  Min¬ 
ing  Co.,  worked  .350,404  man-hours  without 
a  disabling  injury. 

Scranton  iron-ore  mine,  Hibbing,  St.  Louis 
County,  .Minn.,  operated  by  Piekands  Mather 
&  Co.  ( Hoyt  Mining  Co. ) ,  worked  .345,043 
man-hours  without  a  disabling  injury. 

Buckeye  iron-ore  mine,  Coleraine,  Itasca 
C  runty,  Minn.,  operated  by  The  M.  A. 
Hanna  Co.  (Hanna  Ore  Mining  Co.), 
worked  227,966  man-hours  without  a  dis¬ 
abling  injury. 


Sagamore  iron-orc  mine,  Riverton,  Crow 
Wing  County,  Minn.,  oix-rated  by  Piekands 
.Mather  it  Co.  (Sagamore  Ore  Mining  Co.), 
worked  205,49.5  man-hours  without  a  dis¬ 
abling  injury. 

Corsica  iron-ore  mine,  Elcor,  St.  Louis 
County,  .Minn.,  operated  by  Piekands  Matlier 
&  Co.  ( Corsica  Iron  Co. ,  worked  177,587 
man-hours  without  a  disabUng  injury. 

Longyear  iron-ore  mine,  Hibbing,  St.  Louis 
County,  .Minn.,  oi>erated  by  Inter-State  Iron 
Co.,  worked  173,178  man-hours  without  a 
disabling  injury. 

Plymouth  iron-ore  mine,  Wakefield, 
Gogebic  County,  Mich.,  operated  by  Pick- 
ands  .Mather  &  Co.  (Plymouth  .Mining  Co.), 
worked  158,085  man-hours  without  a  dis¬ 
abling  injury. 

Fayal  iron-ore  mine,  Eveleth,  St.  Louis 
County,  Minn.,  operated  by  Oliver  Iron 
.Mining  Co.,  worked  147,043  man-hours  with¬ 
out  a  disabling  injury. 

Pauway  No.  4  phosphate  rock  mine.  Lake¬ 
land,  Polk  County,  Fla.,  operatr'd  by  The 
Davison  Chemical  Corp.,  worked  121,334 
man-hours  without  a  disabling  injury. 

Bonny  Lake  phosphate  ruck  mine,  Bartow, 
Polk  County,  Fla.,  oix-rated  by  The  Davison 
Chemical  Corp.,  worked  107,-360  man-hours 
without  a  disabling  injury. 

Arcturus  iron-ore  mine,  .Marble,  Itasca 
County,  Minn.,  operated  by  Oliver  Iron 
Mining  Co.,  worked  86,275  man-hours  with¬ 
out  a  disabling  injury. 

Monsanto  phosphate  matrix  mines,  Colum¬ 
bia,  Maury  County,  Tenn.,  op«-rated  by  Mon¬ 
santo  Chemical  Co.,  worked  79,'302  man¬ 
hours  without  a  disabling  injury. 

Armour  No.  2  iron-ore  mine,  Ironton,  Crow 
Wing  County.  Minn.,  operated  by  Inland 
Steel  Co.,  worked  65,186  man-hours  without 
a  disabling  injury. 

Monitor  Extension  Stripping  anthracite 
mine.  Locust  Gap,  Northumberland  County. 
Pa.,  operated  by  Philadelphia  &  Reading  Coal 
-4  Iron  Co.,  worked  62,370  man-hours  with¬ 
out  a  disabbng  injury. 

Pillsbury  iron-ore  mine,  Chisholm,  St. 
Louis  County,  Minn.,  operated  by  Oliver 
Iron  .Mining  (^.,  worked  57,715  man-hours 
without  a  disabUng  injury. 

Virginia  iron-ore  mine,  Eveleth,  St.  Louis 
County,  Minn.,  operated  by  Snyder  Mining 
Co.,  worked  56,941  man-hours  without  a 
disabling  injury. 

Richmond  iron-ore  mine.  Palmer,  Mar- 
(luette  County,  Mich.,  operated  by  Rich¬ 
mond  Iron  Co.  (The  M.  A.  Hanna  Co.), 
worked  52,459  man-hours  without  a  dis¬ 
abling  injury. 

SavTe  Strip  bituminous-coal  mine,  SayTe, 
Jefferson  County,  Ala.,  operated  by  Repub¬ 
lic  Steel  Corp.,  worked  44,114  man-hours 
without  a  disabling  injury'. 

N’olunteer  iron-ore  mine.  Palmer,  Mar¬ 
quette  County,  Mich.,  oiieratetl  by  Piekands 
Mather  &  Co.  (Palmer  Mining  Co.),  worked 
41,220  man-hours  without  a  disabling  injury. 

QUARRIES 

Bridgeport  limestone  quarry',  Bridgeport, 
Montgomery  County,  Pa.,  opiTated  by  Beth- 
h'hem  Steel  Co.,  worketl  356,7.58  man-hours 
without  a  disabling  injury. 

Columbia  limestone  Quarry'  No.  1,  Colum¬ 
bia,  St.  Clair  County,  Ill.,  operated  by 
Columbia  Quarry  Co.,  worked  228,758  man¬ 
hours  without  a  disabling  injury. 

Naginey  limestone  quarry,  Naginey,  Mif¬ 
flin  County,  Pa.,  operated  by  Bethlehem 
Steel  Co.,  worked  217..548  man-hours  with¬ 
out  a  disabling  injury’. 

Bailey  Falls  limestone  fpiarry,  Oglesby, 
LaSalle  Countv,  Ill.,  operated  by  Marquette 
Cement  Manufacturing  Co.,  worked  183,776 
man-hours  without  a  disabling  injury. 


No.  5  limestone  quarry,  Hannibal,  Ralls 
County,  Mo.,  operated  by  Universal  Atlas 
Cement  Co.,  worked  177,231  man-hours 
without  a  disabling  injury. 

No.  4  cement-rock  quarry,  Nazareth, 
.Northampton  County,  Pa.,  operated  by  Penn- 
sylvania-Dixie  Cement  Corp.,  worked  167,- 
315  man-hours  without  a  disabling  injury. 

Frazier  limestone  quarry.  East  Fidtonham, 
Muskingum  County,  Ohio,  operated  by  Co¬ 
lumbia  Cement  Division  of  the  Pittsburgh 
Plate  Class  Co.,  worked  163,034  man-hours 
without  a  disabling  injury. 

Steelton  linu-stone  quarry,  Steelton,  Dau¬ 
phin  County,  Pa.,  operated  by  Bethlehem 
Steel  Co.,  w'orked  1.50,887  man-hours  with¬ 
out  a  disabling  injury. 

Gate  City  limestone  quarry.  Gate  City, 
Scott  County,  Va.,  operated  by  Pennsylvania- 
Dixie  Cement  Coiqj.,  worked  137,468  man- 
fiours  without  a  disabling  injury. 

No.  1  limestone  quarry,  Coey'mans.  Albany 
County,  N.  Y.,  operated  by  Callanan  Road 
Improvement  Co.,  worked  115,412  man¬ 
hours  without  a  disabling  injury. 

Dixon  limestone  quarry',  Dixon,  Lee 
County,  111.,  operated  by  Medusa  Portland 
Cement  Co.,  worked  113,941  man-hours 
without  a  disabUng  injury. 

Ohio  dolomite  epiarry,  Millersville,  San¬ 
dusky  County,  Ohio,  operated  by  The  J.  E. 
Baker  Co.,  worked  108,466  man-hours  with¬ 
out  a  disabling  injury. 

Jensen  limestone  quarry.  Riverside,  River¬ 
side  County,  Cahf.,  operated  by  Riverside 
Cement  Co.,  worked  102,020  man-hours 
without  a  disabling  injury. 

F'ogelsville  linu'stone  and  cement  stone 
<iuarry',  F'ogelsville,  Lehigh  County,  Pa., 
operated  by  Lehigh  Portland  Cement  Co., 
worked  163,388  man-hours  without  a  dis¬ 
abling  injury. 

Klondike  limestone  quarry,  Oro  Grande, 
San  Bernardino  County,  Calif.,  operated  by 
Riverside  Cement  Co.,  worked  102,428  man¬ 
hours  without  a  disabUng  injury. 

Wampum  Umestone  quarry'.  Wampum, 
LawTence  County’,  Pa.,  operated  by  Mrausa 
Portland  Cement  Co.,  w’orked  101,760  man¬ 
hours  without  a  disabUng  injury. 

Southw’estem  Umestone  quarry,  Fairborn, 
Greene  County,  Ohio,  operated  by  South- 
w'estern  Portland  Cement  Co.,  worked  HOO,- 
696  man-hours  without  a  disabUng  injury. 

Clinchfield  Umestone  quarry,  Clinc^eld, 
Houston  County,  Ga.,  operated  by  Pennsyl- 
vania-Dixie  Cement  Corn.,  worked  97,878 
man-hours  W’ithout  a  disabling  injury. 

North  Branford  No.  7  crushed  trap  rock 
quarry.  North  Branford,  New  Haven  County, 
Conn.,  operated  by  The  .New  Haven  Trap 
Rock  Co.,  workc-d  95,890  man-hours  without 
a  disabUng  injury. 

Bethlehem  Umestone  quarry,  Bethlehem, 
Northampton  County,  Pa.,  operated  by  Beth¬ 
lehem  Steel  Co,,  worked  94,240  man-hours 
without  a  disabUng  injury’. 

BilUneyer  dolomite  quarry,  Bainbridge, 
Lancaster  County,  Pa.,  oyx’rated  by  The 
J.  E.  Baker  Co.,  worked  91,904  man-hours 
without  a  disabUng  injury. 

Oglesby  Umestone  quarry,  Oglesby,  La 
Salle  County,  Ill.,  operated  by  Lehigh  Port¬ 
land  Cement  Co.,  worked  90,14.5  man-hours 
without  a  disabUng  injury. 

Cibsonburg  lime  and  Umestone  quarry, 
Gibsonburg,  Sandusky  County,  Ohio,  oper¬ 
ated  by  The  Kelley  Island  Lime  &  Trans¬ 
port  Co.,  worked  88,43.3  man-hours  without 
a  disablinfl  injury’. 

Martins  Creek  cement  rock  quarry,  Mar¬ 
tins  Creek,  Northampton  County,  Pa.,  oper¬ 
ated  by  Alpha  Portland  Cement  Co.,  worked 
88,028  man-hours  without  a  disabling  in¬ 
jury. 
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Davenport  limestone  quany,  Linwood, 
Scott  County,  Iowa,  operated  by  Dewey 
Portland  Cement  Co.,  worked  86,.576  man¬ 
hours  without  a  disablinK  injury. 

Nazareth  cement  rock  quarry,  Nazareth, 
Northampton  County,  Pa.,  operated  by  Lone 
Star  Cement  Corn.,  worked  85,734  man-hours 
without  a  disablinK  injury. 

Stockertown  cement  rock  quarry,  Stocker- 
town,  Northampton  County,  Pa.,  operated  by 
Hercuh-s  Cement  Coiq).,  worked  84,720 
man-hours  without  a  disablinK  injury. 

Portland  limestone  and  shale  quarry,  Port¬ 
land,  Fremont  County,  Colo.,  operated  by 
Ideal  Cement  Co.,  worked  83,516  man-hours 
without  a  disablinK  injury. 

Watertown  limestone  quarry,  Watertown, 
Jefferson  County,  N.  Y.,  operated  by  The 
General  Crushr-d  Stone  Co.,  worked  82,495 
man-hours  without  a  disablinK  injury. 

No.  3  cement  rock  quarry,  W'est  Coplay, 
Lehigh  County,  Pa.,  operated  by  Coplay 
Cement  ManufacturinK  Co.,  workM  81,503 
man-hours  without  a  disablinK  injury. 

Ormrod  limestone  and  cement  stone 
quarry,  Ormrod,  LeluKh  County,  Pa.,  oper¬ 
ated  by  Lehigh  Portland  Cement  Co.,  worked 
79,391  man-hours  without  a  disabling  injury. 

Dallas  limestone  quarry,  Dallas,  Dallas 
County,  Tex.,  operated  by  Trinity  Portland 
Cement  Division  of  the  Crfneral  Portland 
Cement  Co.,  worked  79,274  man-hours  with¬ 
out  a  disabling  injury. 

Monroe  crushed  stone  quarry,  Monroe, 
Monroe  County,  Mich.,  operate  by  Tbe 
France  Stone  Co.,  worked  78,368  man¬ 
hours  without  a  disabling  injuiy. 

Northampton  cement  rock  quarry,  North¬ 
ampton,  Northampton  County,  Pa.,  om-r- 
ated  by  Universal  Atlas  Cement  Co.,  worked 
78,006  man-hours  without  a  disabling  injury. 

Silica  crushed  stone  quany,  Sylvania, 
Lucas  County,  Ohio,  operated  by  Toledo 
Stone  &  Glass  Sand  Co.,  worked  76,014 
man-hours  without  a  disabling  injury. 

Martha  lime-stone  quarry,  Lebanon,  Wil¬ 
son  County,  Tenn.,  operated  by  Marquerte 
Cement  Manufacturing  Co.,  wewked  74,075 
man-hours  without  a  diabling  injuiy. 

Pe-toske-y  crushed  limestone  quarry, 
Peteiske-y,  Emmet  County,  Mich.,  ope-ratrf 
by  Petoskey  Portland  Cement  Co.,  worked 
7.^,521  man-hours  withenit  a  disabling  injury. 

Oriskany  Falls  lime-stone  No.  5  quarry, 
Orislcany  Falls,  Oneida  County,  N.  Y.,  oper- 
ate-el  by  Easte-m  RtK-k  Preducts,  Inc.,  worke-el 
71,586  man-hours  without  a  disabling  in- 
jiuy. 

Creencastle  limestone  quarrv',  Creencastle, 
Putnam  County,  Ind.,  operated  by  Lone  Star 
Cement  Corp.,  worked  70,005  man-hours 
without  a  disabling  injury. 

LaSalle  cement  rex^k  eniarry,  LaSalle, 
LaSalle  County,  111.,  operated  by  Alpha  Port¬ 
land  Ceme-nt  Co.,  worked  69,341  man-hours 
without  a  disabling  injury. 

Keystone  cement  rexk  quarry,  Bath,  North¬ 
ampton  CeHinty,  Pa.,  operated  by  Keystone 
Portland  Cement  Co.,  worked  68,923  man¬ 
hours  without  a  disabling  injury. 

Auburn  limestone  quarry.  Auburn,  Cayuga 
County,  N.  Y.,  operated  by  The  General 
Crushed  Stone  Co.,  worked  68,848  man¬ 
hours  without  a  disabling  injury. 

Fort  Worth  limestone  quarry.  Fort  Worth, 
Tarrant  County,  Tex.,  operateel  by  Trinity 
Portland  Cement  Division  of  tbe  General 
Portland  Cement  Co.,  worked  68,812  man¬ 
hours  without  a  disabling  injury. 

Marquete  limestone  quarry,  Earlham, 
Madison  County,  Iowa,  oj^rated  iby  Mar¬ 
quette  Ce-ment  Manufacturing  Co.,  worked 
67,M3  man-hours  without  a  disabling  in¬ 
jury. 

Inwexd  lime-stone  quarry,  Inwexd,  Berke- 
le-y  County,  W.  V’a.,  operated  by  The  J.  E. 


Baker  Co.,  worked  66,325  man-hours  without 
a  disabling  injury. 

Thomaston  limestone  eiuarry,  Thomaston, 
Knox  County,  Maine,  operated  by  Lawrence 
Portland  Cement  Co.,  worked  64,565  man¬ 
hours  withcHit  a  disabling  injury. 

Jordanvillc  lime-stone  ejuarry,  Jeirdanville, 
Herkimer  County,  N.  Y.,  0|ierated  by  The 
General  Crushed  Stone  Co.,  worked  64,295 
man-hours  without  a  disabling  injury. 

Galleiway  lime  &  rock  tiuiirry,  Galloway, 
Gre-ene-  County,  Mo.,  operate-d  by  Ash  Grove- 
Lime  &  Portland  Ce-me-nt  Go.,  worked  6.3,925 
man-hours  without  a  disabling  injury. 

Ke-e™rt  crushed  stone  (piarry,  Logansport, 
Cass  County,  Ind.,  ope-rated  by  The  Franex.- 
Stone  Co.,  worked  63,769  man-hours  with¬ 
out  a  disabling  injury. 

Blue  Mount  trap  rix.-k  quarry.  Blue  Mount, 
Baltimore-  County,  Md.,  ope-rated  by  Tbe 
J.  E.  Bake-r  Co.,  worke-d  63,104  man-hours 
without  a  disabling  injury. 

Birmingham  limestone  eiuarry,  Birming¬ 
ham,  Jefferson  County,  Ala.,  operated  by 
Lone  Star  Cement  Corp.,  worked  62,155 
man-hours  without  a  disabling  injury. 

Huelson  lime-steme  quarry,  Huelson,  Colum¬ 
bia  County,  N.  Y.,  operated  by  Lone  Star 
Cement  Corp.,  worked  60,552  man-hours 
without  a  disabling  injury. 

Sylvania  limestone  quarry-,  Sylvania,  Lucas 
County,  Ohio,  operated  by  Medusa  Port¬ 
land  Cement  Co.,  worked  59,821  man-hours 
without  a  disabling  injury. 

Superior  limestone  qi/any,  Superior,  Nuc¬ 
kolls  County,  Nebr.,  operated  by  Ideal 
Cement  Co.,  worked  .58,2.50  man-hours  with¬ 
out  a  disabling  injury. 

Huntington  tTushed  stone  quarry,  Hun¬ 
tington,  Huntington  County,  Ind.,  opeirated 
by  The  Erie  Stone  Co.,  wodeed  58,0.50  man¬ 
hours  without  a  disabling  injury. 

Sanelt’s  Eddy  ce-ment  rex'k  quarry,  Easton. 
Northampton  Count>’,  Pa.,  operated  by  Le¬ 
high  Portlanel  Ce-ment  Co.,  worked  57,242 
man-hours  without  a  elisabling  injury. 

Genoa  dolomite  lime-stone  quarry,  Genoa, 
Ottawa  County,  Ohio,  operated  by  Uniteel 
State-s  Gypsum  Co.,  worked  57,080  man¬ 
hours  without  a  disabling  injury. 

Gibseinbiirg  lime  &  lime-stone  quarry,  Gib- 
.sonburg,  Sandusky  County,  Ohio,  operateel 
by  National  Mortar  &  Supply  Co.,  worked 
5.5,320  man-hours  without  a  disabling  injury. 

National  City  gypsum  rock  quarry.  Na¬ 
tional  City,  Iosco  County,  Mich.,  operated 
by  National  Gypsum  Go.,  worked  53,720 
man-hours  without  a  disabling  injury. 

Mieldle-field  No.  1  crushed  trap  rex-k 
quarry,  Mieldlefie-ld,  Ni-w  Haven  County, 
Conn.,  operated  by  New  Haven  Tran  Rock 
Co.,  wonced  ,53,663  man-hours  without  a 
disabling  injury. 

Binningham  ceme-nt  r<x-k  quarry,  Binning- 
he-m,  Northampton  County,  Pa.,  operated  by 
Alpha  Portlanel  Cement  Co.,  worked  .53,231 
man-hours  without  a  disabling  injury. 

Bethlehem  cement  rex-k  eiuarry,  Bethle- 
Item,  Northampton  County,  Pa.,  operated  by 
National  Portland  Cement  Co.,  worked 
52,992  man-hours  without  a  disabling  in- 
jur>'. 

Sugar  Crex-k  limestone  &  shale-  quarry. 
Sugar  Cree-k,  Jackson  County,  Mo.,  ope-rate-el 
by  Missouri  Portland  Cement  Co.,  worked 
.52,79.3  man-hours  without  a  disabling  in¬ 
jury. 

Bennie  and  Harvey  monumental  stone 
quarry,  Lexington,  Oglethorpe  County,  Ga.. 
operated  by  Bennie-  &  Harvey  Co.,  workexl 
52,640  man-hours  without  a  disabling  ii- 
jury. 

Thomasville  crushed  stone  eiuarry. 
Thomasville,  York  County,  Pa.,  oix-rateel 
by  The  J.  E.  Bake-r  Co.,  worked  51,608 
man-hours  without  a  disabling  injury. 


Zanesville  limestone  quarry.  White  Ceit- 
tage,  Muskingum  County,  Ohio,  operated  by 
Sidwe-11  Breithe-rs  Co.,  worked  50,400  man¬ 
hours  without  a  disabling  injury. 

Devil's  Slide-  limestone  eiuarry,  Morgan. 
.Morgan  County,  Utah,  operated  by  leleal 
Cement  Co.,  worked  ,50,632  man-hours  with¬ 
out  a  disabling  injury. 

lola  limestone  and  shale  eiuarry,  leila. 
Alle-n  County,  Kans.,  operated  by  Lehigh 
Portland  Ce-ment  Co.,  workeel  47,580  man¬ 
hours  without  a  disabling  injury. 

St.  Clemd  Ballast  granite  quany,  Waite 
Park,  Steams  County,  Minn.,  ope-rated  by 
Shie-ly-Petters  Cnished  Stone  Co.,  workeel 
46,720  man-hours  without  a  disabling  in¬ 
jury. 

Le-high  Lime-stone  and  Bmwnstown  Shale 
eiuarry,  Mitchell  and  Brownstown,  Lawre-nce 
and  Jackson  Counties,  Ind.,  operated  by 
Le-high  Portland  Ceme-nt  Co.,  worked  46,.365 
man-hours  without  a  disabling  injury. 

Channian  jne-enstone  quarry.  Blue  Ridge 
Summit,  Franklin  County,  Pa.,  operated  by 
The  Funkhouser  Co.,  worked  46,170  man¬ 
hours  without  a  disabling  injury. 

Marquette  limestone  quarry.  Cape  Girar- 
ele-au.  Cape  Girardeau  County,  Mo.,  operated 
by  Marquette  Cement  Manufacturing  Co., 
worked  45,112  man-hexirs  without  a  dis¬ 
abling  injur>'. 

Spencer  emshed  stone  quarry,  Spencer, 
Owen  County,  Ind.,  operated  by  France 
Slone-  Prediicts  Inc.,  worked  43,.595  man¬ 
hours  without  a  disabling  injury. 

Union  Bridge  limestone  quarry.  Union 
Bridge,  Frederick  and  Carroll  Counties,  Mel., 
operated  by  Lehigh  Portland  Cement  Co., 
worked  42,876  man-hexirs  without  a  dis¬ 
abling  injuiy. 

Bluffton  crushed  stone  eiuiiny,  Bluffton. 
W'e-lls  County,  Ind.,  operate-d  bv  The  Erie- 
Stone  Co.,  worked  40,263  man-hours  with¬ 
out  a  disabling  injury. 

Howe-s  Cave  lime-stone  eiuarry,  Howe-s 
Cave,  Sceiharie  County,  N.  Y.,  operated  bv 
North  American  Ce-ment  Corp.,  weirkcel 
•39,4.38  man-hours  without  a  di.sabling  in¬ 
jury. 

Evansville-  cement  rex-k  eiuarry,  Evansville, 
Be-rks  County,  Pa.,  operated  by  Allentown 
Portland  Cement  Co.,  workexl  39,163  man¬ 
hours  without  a  disabling  injury. 

Bex-ttche-r  lime-stone  and  shale  quarry.  Ft. 
Collins,  Larimer  County,  Colo.,  operated  by 
Ideal  Ceme-nt  Co.,  worked  37,705  man-hours 
without  a  disabling  injury. 

Evaas  lime-stone  quarry,  Evans,  Stevens 
County,  Wash.,  operated  hy  United  State-s 
Gv-psiim  Co.,  worked  .37,460  man-hours  with¬ 
out  a  disabling  injury. 

No.  4  trap  rexk  quarry,  Knippa,  Uvalde 
County,  Tex.,  operate-d  by  Southwest  Stone 
Co.,  workeel  .65,7.59  man-hours  without  a 
disabling  injury. 

Knoxville  lime  quarrv,  Knoxville,  Knox 
County,  Tenn.,  operate-d  by  The  Stanelard 
Lime  &  Stone  Co.,  worked  -35,400  man-hours 
without  a  disabling  injury. 

Elbe-rton  dime-nsion  granite  quarry,  Elber- 
ton,  Ogle-thorpe  County,  Ga.,  operated  by 
Dixie  Granite  Ouanie-rs,  worke-d  .34,000  man¬ 
hours  without  a  disabling  injury. 

Middle  Falls  crusbed  stone  quarry.  Middle 
Falls,  Washington  County,  N.  Y.,  operated 
by  Hudson  Valle-y  Sand  &  Stone  Co.,  worke-el 
63,000  man-bours  without  a  disabling  injury. 

Montgomeryville  trap  rexk  quarry,  Mont- 
gomeryville,  Montgome-ry  County,  Pa.,  oper¬ 
ateel  by  Montgomery  Stone  Co.,  worked 
32,600  man-hours  without  a  disabling  in- 
juiy. 

Georgetown  lime-stone  quarry,  Geeirge- 
town,  Harrison  Cminty,  Ohio,  operated  by 
Hanna  Coal  Co.  (Div.  of  Pittsburgh  Con¬ 
solidation  Coal  C^.,  worked  •32,.379  man¬ 
hours  without  a  disabling  injury. 
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LOADING  OUT:  Four  RDA  Caterpillar 
Hi  Lift  units  of  1-cu.  yd.  capacity  are  u.sed 
to  excavate  and  load  out  blasted  limestone 
in  the  mine  into  five  International  and  Mack 
7-ton  end-dump  autotrucks. 


is  being  used  at  present  as  a  mam¬ 
moth  storage  depot  in  which  thou¬ 
sands  of  tons  of  food  are  now  stored. 

One  of  the  newest  and  most  modern 
of  these  limestone  operations  is  owned 
and  operated  by  Beyer  Crushed  Rock 
Company  on  a  S51-acre  tract  of  land 
5  miles  south  of  Kan.sa.s  City,  on  U.  S. 
Highway  71.  Underlying  the  prop¬ 
erty  are  reserves  of  concrete  .specifi¬ 
cation  limestone  estimated  at  more 
than  1.5,000,000  tons. 

The  company  recovers  the  lime¬ 
stone  by  underground  mining  in  a  12- 
ft.-thick  stratum  of  limestone  known 
locally  as  the  Bethany  ledge.  This 
formation  is  hard  and  brittle.  Overly¬ 
ing  it  is  the  VVinterset  ledge,  a  variable 
formation  with  a  maximum  thickness 
of  27  ft.  The  coverage  over  the  Beth¬ 
any  ledge  ranges  from  10  to  100  ft. 


NEAR  KANSAS  C 


Underground  operations  In  tbe  area  mabe  possible 
a  production  of  more  tban  15<(M)0  tons  of 
prepared  sises  of  limestone  eaeb  day 


FARRELL  C'ASTELLANI 


It  is  estimated  that  these  mining  activ¬ 
ities  have  resulted  in  approximatelv 
3.000  acres  of  man-made  caves  in  the 
area.  Since  the  ceilings  are  12  ft.  or 
nrore  in  height  and  the  interiors  drv, 
these  caves  provide  excellent  facilities 
for  the  storage  of  food  and  for  shelter 
against  bombs  in  the  event  of  air  raids 
by  enemy  forces.  One  of  the  caves 


WITH  production  averaging  more 
than  15,000  tons  each  day,  the 
underground  mining  of  limestone  and 
its  processing  for  industrial  uses  have 
contributed  substantially  to  the  growth 
and  development  of  Kansas  City,  Mis- 
sorri.  and  surrounding  communities. 

•Hercub-s  Powder  Company, 

Pittsburg,  Kansas. 


Mining  Prneerlures 

The  r(X)m-and-pillar  system  of  min¬ 
ing  is  u.sed,  with  rooms  .30  ft.  wide  and 
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pillars  20  ft.  wide.  As  the  mining 
activities  advance,  the  rooms  will  be 
widened  to  a  maximum  of  45  ft. 

The  slab  method  of  drilling  is  fol¬ 
lowed,  and  the  depth  of  the  holes 
varies,  gradually  increasing  to  a  maxi¬ 
mum  depth  of  12  ft.  as  the  drill  pat¬ 
tern  fans  out.  The  height  of  ceilings, 
or  roofs,  in  rooms  is  governed  by  the 


f 

natural  parting  of  the  limestone;  the 
floor  is  shale. 

Holes  for  blasting  in  the  working 
faces  are  drilled  with  four  Sullivan 
truck-moujited  350-c.f.m.  jib  units, 
with  ISi-  and  IK-in.  bits.  Two  lengths 
of  steel,  6  and  12  ft.,  are  used.  The 
drills  are  one-man  operated,  and  drill¬ 
ing  speed  averages  about  2  ft.  a  min¬ 


ute.  Air  for  the  drills  is  supplied  by  a 
1,300-c.f.m.  electrically  driven  station¬ 
ary  Ingersoll-Rand  compressor  plant 
located  outside  the  mine.  The  air  is 
piped  to  the  drills  inside  the  mines. 

Holes  for  blasting  are  drilled  in 
rows  across  the  top,  the  center,  and 
the  bottom  of  a  working  face,  usually 
with  7  holes  in  each  row.  The  bottom 
row  starts  about  1  ft.  above  the  floor, 
dipping  downward  to  end  at  the  floor 
level.  The  middle  row  begins  5)i  ft. 
above  the  bottom  row  and  the  holes 
are  angled  slightly  upward.  The  top 
row  starts  2  ft.  below  the  roof  with 
the  holes  directed  upward  to  finish  in 
the  roof.  In  each  row,  the  holes  are 
spaced  approximately  3)j  ft.  apart.  In 
the  middle  row,  the  center  hole  is 
drilled  slightly  ahead  of  the  center 
holes  in  the  top  and  bottom  rows. 
When  a  blast  is  fired,  it  is  always  the 
first  hole  to  be  detonated. 

('ap-and-Fuine  Primers 

The  drill  holes  are  loaded  with 
Hercomite*  5X,  in  Dil  by  8-in.  car¬ 
tridges,  on  a  ratio  of  1  lb.  of  dynamite 
to  2.1  tons  of  limestone  in  the  solid. 
The  charges  are  primed  with  No.  6 
Blasting  Caps  and  Orange  Wax  Clover 

•Reg.  U.  S.  Pat.  Off. 
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TO  THE  PLANT:  One  of  the  company’s  7-ton  capacity  emi-dump  trucks,  loaded  with  blasted  limestone  from  the  mine, 
is  on  its  way  to  the  modem  preparation  plant. 
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Thr  limestone  is  dumped  onto  an  automatic  feeder  for  delisery  to  a  gyrators’  crusher.  From  there  it  moves  over  screens  to 
the  preparation  plant  for  grading  into  eight  sizes  of  marketable  limestone. 


safety  fii.se.  After  a  round  has  been 
loaded  aiul  primed,  the  shot  firer  cuts 
the  safety  fu.se  extending  from  each 
hole  to  the  length  desired  to  attain  the 
proper  order  of  firing. 

Sh«»rt-PeriiMl  Delay  Caps 

A  system  of  drilling  and  blasting 
new  to  this  area  was  introduced  re¬ 
cently.  It  inyohes  drilling  a  V-cut 
round  in  a  face,  and  priming  the  dyna¬ 
mite  charges  with  Short-Period  Delay 
Electric  Blasting  Caps  to  detonate 
the  charges.  The  ox’erall  cost  of  blast¬ 
ing  by  this  method  has  proyed  to  be 
economical  for  seyeral  reasons:  The 
increase  in  the  initial  cost  of  the 
Short-Period  Delay  Caps  is  offset  by 
the  saving  in  time  and  expense  en¬ 
tailed  in  making  up  the  cap-and-fuse 


detonators;  by  better  breakage;  a 
more  uniform  yield  in  tonnage  per 
round;  and  the  minimizing  of  throw 
rock  from  blasts.  .Also,  the  new 
method  enables  the  crews  to  drill  and 
load  each  round  in  the  same  manner 
for  each  blast.  This,  of  course,  helps  to 
minimize  the  margin  of  human  error. 
In  using  the  new  method,  Short- 
Period  Delay  Electric  Blasting  Caps 
Nos.  1  to  9  inclusive  are  employed, 
depending  on  the  width  and  the 
height  of  the  r(M)m  working  face  and 
the  number  of  holes  in  a  round. 


OPERATI.NC  DIRECTORS:  Af  right,  Louis 
.Marino,  one  of  the  owners  of  the  company 
and  its  general  manager,  is  photonaphed 
with  Superintendent  .Alva  Hill. 


Recovering  the  LimcMlune 

•After  a  blast,  the  broken  limestone 
is  loaded  out  by  four  RD4  Caterpillar 
Hi  Lift  units  of  1-cu.  yd.  capacity,  into 
fi\e  gasoline-driven  International  Kll 


and  Mack  LJT  end-dump  trucks,  each 
of  7-ton  capacity.  The  tnicks  dump 
their  loads  into  a  4  by  20-ft.  auto¬ 
matic  feeder  that  delivers  the  stone  to 
a  No.  30  Kennedy  gyratory  crusher 
with  a  capacity  of  4(X)  tons  an  hour. 
From  the  primary  crusher  the  stone  is 
moved  over  a  scalping  screen  onto  a 
Simon  cone  4J*  secondary  crusher, 
then  up  a  bucket  elevator  and  back 
again  over  the  scalping  screen.  The 
.screened  stone  is  then  moved  on  a  belt 
cxinveyor  to  the  main  preparation 
plant,  where  four  4  by  12-ft.  Deister 
screens  grade  it  into  eight  sizes  of 
marketable  limestone,  ranging  from 
du.st  to  2  in. 

Bever  Crushed  Rock  C>ompany  is 
owned  by  I,ouis  .Marino,  E.  J.  Flinn, 
and  James  Il(K)ver,  with  headcpiarters 
in  KaiLsas  City.  Mr.  Marino  is  the 
tx)mpany’s  general  manager;  .Alva 
Hill  is  superintendent  of  operations. 
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RE.AUY  TO  BL.AST:  The  drill  holes  in  the  face  are  loaded  with  l!i  by  8-in.  cartridges  of 
llercomite  S.X  on  a  ratio  of  I  lb.  of  dynamite  to  2.1  tons  of  limestone  in  the  solid. 
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NAPALM  BOMB:  A  napalm  bomb  bursts  with  awful  destruction  upon  a  group  of  barracks  sheltering  U.  N.  ehemies  in  Korea.  Called  “jellied 
hell,"  this  form  of  pyrotechnics  is  one  of  the  most  frequently  used  weapons  to  overcome  the  numerical  superiority  of  the  enemy. 


MODERN  PYROTECHNICS  GO  TO  WAR 


IN  KOREA 


New,  spectacular  munitions  have  proJuceil  fabulous  results  In  the  Korean  campaign 


MEL  WHARTON* 


ONK  OF  TUF.  oiit.staiitliiig  features  of 
the  Korean  eainpaigii  is  the  de¬ 
velopment  and  use  of  pyrotechnies. 
These  “fireworks”  have  produced  fabu¬ 
lous  results  and  are  credited,  in  part, 
with  the  astonishingly  low  United 
Nations  casualty  rate  in  txrmparison 
with  that  of  the  Communist  foe. 

The  emplovment  of  spt*ctacular  mili¬ 
tary  pyrotechnics  has  enabled  United 
Nations  troops  in  Korea,  though  out¬ 
numbered  three  to  one,  not  only  to 
contain  their  common  enemy  but  to 
make  advances  against  the  fanatical 
Red  horde. 

Every  combat  branch  of  the  United 
States  military  and  na\al  establish- 

*19.54  .Argylf  Avenue, 

Hollywood.  Culifomia. 


ment  enters  into  this  “Flash  Gordonish” 
picture.  Pyrotechnics  go  into  battle 
with  infantry,  tanks,  artillery,  air  and 
naval  forces.  They  are  shot  from  guns, 
rockets,  ba/(X)ka.s,  mortars,  or  tossed 
by  hand.  This  fantastic  warfare  con¬ 
sists  of  lighting  smoke  pt)ts,  generating 
artificial  fog,  and  creating  cloud 
screens  either  to  blind  the  enemy  or  to 
render  friendly  forces  invisible.  So 
great  an  advantage  has  been  gained 
by  our  pyrotechnic  weapons  that 
some  military  experts  estimate  that 
one  U.  N.  soldier  is  now  ecjual  to 
about  four  of  the  f(K‘. 

These  weapons  exist  for  every  war 
purpose:  casualty,  deception,  signal, 
rescue,  incendiary,  screening,  protec¬ 
tion.  and  training.  Smoke  has  been 
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designed  to  pillar  high,  spread  flat, 
flow  into  depressions,  or  climb  hills. 
These  amazing  arms  are  the  product 
of  the  scientific  age  in  which  we  live. 
Behind  their  cxinception  are  the  com¬ 
bined  talent.s  of  physicists,  chemists, 
engineers,  and  tacticians.  They  are 
the  result  of  cxillaboration  lietween 
industry  and  the  military. 

Napalm 

Napalm,  “jellied  hell,”  is  one  of  the 
most  fretjuently  u.se<l  fireworks  to  oyer- 
come  the  numerical  superiority  of  the 
enemy.  It  is  a  jellied  gasoline,  a  kind 
of  soap  that  looks  like  brown  jello.  It 
clings,  burning  eyerything  it  strikes, 
even  tanks,  and  eats  up  all  the  oxygen 
in  its  immediate  area.  Though  none  of 


PIIOSPHOROl'S  BOMB:  White  phosphorous  hombs  are  used  extensively  in  Korea  and 
have  been  especially  effective  in  knocking  out  enemy  artillery  concentrations.  The  phos¬ 
phorous  is  difficult  to  remove  from  clothing  or  flesh.  If  it  does  not  kill,  the  deep,  painful 
bums  are  so  hard  to  heal  that  the  wounded  mav  be  out  of  action  for  months. 


it  may  directly  hit  a  person,  hiiinaiis 
often  die  from  lack  of  oxygen  before 
they  can  escape  the  circle  of  suffoca¬ 
tion  in  a  fortification.  Others  burn  to 
death  in  its  temperature  of  from  1.5(K) 
to  2(KX)  degrees  Fahrenheit. 

Napalm  is  commonly  dropped  in 
lOO-gal.  tanks  from  planes  flying  from 
25  to  100  ft  above  the  ground.  It  is 
one  of  the  weapons  that  will  force 
Korean  and  Chinese  Reds  to  rush  out 
of  their  foxholes  and  hiding  places 
into  the  open.  When  it  falls  in  a  nest 
of  enemy  foxholes,  the  Communists 
flee  in  terror  and  are  then  perfect 
targets  for  fighter  pilots  peering  down 
the  barrels  of  their  machine  guns. 


Seldom  is  any  napalm  bomb  a  dud. 
Even  if  one  fails  to  ignite  after  drop¬ 
ping,  the  pilot  then  explodes  it  with  a 
burst  of  machine  gun  fire.  Nor  is  it 
needful  to  make  a  direct  hit  on  an 
enemy  tank,  train  of  cars,  or  road  con¬ 
voy,  If  the  bomb  bits  anywhere  near 
target,  the  objective  may  be  destroyed. 
The  fires  these  bombs  start  are  often 
quite  spectacidar. 

During  one  recent  operation  in  Ko¬ 
rea,  a  flight  of  40  fighter  planes  drop¬ 
ped  80,000  gals,  of  the  deadly  jellied 
gasoline  in  the  path  of  advancing  Red 
troops.  In  addition.  27  towns  were  hit 
in  the  same  action  and  242  buildings 
were  destroyed,  eliminating  much 


ARTIFICIAL  FOG;  The  creation  of  artificial  fog  is  one  of  the  most  effective  weapons  used  in 
modem  warfare.  Machines  that  make  fog  can  manufacture  it  for  davs  without  interruption. 
Used  as  a  screen,  the  fog  can  hide  U.  N.  troops  and  their  deployment  from  enemy  observation. 


shelter  for  the  Communists  in  sub-zero 
weather.  All  resistance  in  the  area 
was  kiKK'ked  completely  out. 

While  FhoaphorouM  .Muniliona 

Ne.xt  to  napalm,  white  phosphorous 
munitions  are  perhaps  the  most  ex¬ 
tensively  used  weapon  of  its  type 
employed  in  the  Korean  campaign. 
These  enemy-feared  pyrotechnics  are 
fired  from  cannon,  mortars,  small  arms, 
thrown  by  hand,  and  shot  in  rockets. 
Pillars  of  white  smoke  rise  when  the 
phosphorous  bursts  upon  enemy  po¬ 
sitions.  Plumes  of  the  chemical  spurt 
in  all  directions.  The  stuff  is  difficult 
to  brush  off  skin  or  clothing.  Even 
when  not  fatal,  the  deep,  painful  burns 
are  so  hard  to  heal  that  the  wounded 
may  be  out  of  action  for  months, 
if  not  totally  unfitted  for  further  duty. 
White  phosphorous  shells  have  the 
added  advantage  of  pin-pointing  foe 
positions,  and  of  blinding  enemy  ob¬ 
servation  in  tbe  vicinity  of  bursts. 

Smoke  for  smoke’s  sake,  rather  than 
the  use  of  high  explosives  shells,  is  one 
of  the  startling  phenomena  of  this  war. 
There  are  many  ways  of  making  and 
projecting  smoke.  In  shells,  it  is  fired 
from  cannon,  mortars,  and  shoulder 
arms,  smoke  canisters  being  ejected 
from  the  base  of  the  shells  upon  im¬ 
pact.  Some  is  fired  as  rockets.  Smoke 
pots  can  be  fired  singly  or  in  chains, 
one  pot  automatically  touching  off  the 
next  in  series.  Pots  are  usually  metal- 
covered  cans  containing  up  to  30  lbs. 
each  of  smoke-producing  material. 
Some  are  manually  fired;  others  by 
means  of  electric  scpiibs  or  fuses.  They 
sj>ew  smoke  from  4  up  to  40  minutes. 
Smoke  pits  that  float  in  water  have 
been  developed.  The  Navv  has  em- 
ployi-d  them  to  cover  mine-swt>eping 
op'rations,  landing  craft  approaching 
beaches,  to  c-over  flanks  from  enfilad¬ 
ing  fire,  to  protect  ports,  and  to  cover 
traiispirt  areas.  The  .Army  finds  smoke 
from  pits  useful  to  cover  demolition 
crews  and  has  floated  pots  in  streams 
to  raise  a  curtain  of  smoke  while 
bridges  were  being  built  or  repaired. 
Smoke  barrages  can  be  made  to  ad¬ 
vance  as  infantry  attacks,  keeping 
enemy  gunfire  inaccurate. 

Smoke  exists  in  every  shade,  from 
brilliant  white  through  grays  to  dense 
black.  It  also  exists  militarily  in  four 
colors  which  are  created  by  dyes:  red. 
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green,  yellow,  and  violet.  Colored 
smoke  is  used  to  signal  deployment 
and  attack.  Many  a  downed  airman 
and  lost  soldier  has  been  rescued 
through  having  his  position  .spotted  by 
either  flares  at  night,  or  colored  smoke 
by  day,  emitted  from  small  pots  that 
are  held  in  the  hand.  These  latter  are 
much  similar  in  looks  and  effect  as  the 
colored  “smokes”  many  of  us  used  as 
boys  on  the  Fourth  of  July. 

General  Douglas  MacArthur  has 
called  the  Koreaii  conflict  a  “war  of 
maneuver.”  The  same  troops  have 
fought  on  three  fronts  in  a  single  day. 
Towns  and  terrain  pass  in  and  out  of 
control  with  lightning  rapidity. 

Tiny  Tim 

A  cpiickly  fashioned  r(K'k«“t  was  the 
instrument  that  put  a  crimp  in  enemy 
tank  depredations  early  in  the  Korean 
conflict.  .At  one  critical  juncture.  Com¬ 
munist  tanks  enjoyed  an  almost  un¬ 
limited  opportunity  of  maneuver  be¬ 
fore  U,  S.  and  other  U.  N.  troops 
could  get  their  mobile  armor  into 
play.  The  Navy  scientists  at  Inyo- 
kern  Test  Center,  California,  work¬ 
ing  around  the  clock,  designed  the 
famous  Tiny  Tim,  an  11.75-in.  air- 
to-ground  rocket.  Tiny  Tim  was 
emergency-flown  across  the  Pacific 
and  was  in  action  within  two  weeks 
after  call.  The  huge  roc-ket’s  shaped 
head  gives  it  tremendous  shocking 
power.  It  knocked  out  enemy  tanks 
with  ease  and  helped  contain  the 
front  until  .American  tanks  and  anti¬ 
tank  guns  could  be  assembled  at  the 
battle  theater. 

The  Army  has  created  particular 
fireworks  for  the  destruction  of  secret 
documents  and  e(|uipment  that  might 
otherwise  fall  into  enemy  hands.  These 
are  inc-endiary  in  nature.  They  are 
composed  of  thermite,  a  mixture  of 
aluminum  powder  and  iron  oxide 
which,  when  ignited,  burns  with  fierce 
heat.  Such  Irombs  have  been  used  in 
Korea  to  burn  steel  safes  and  their 
classified  contents,  as  well  as  ammu¬ 
nition,  guns,  and  other  supplies  which, 
because  of  fluidity  of  battle,  had  to  be 
temporarily  abandoned. 

More  Smoke 

Tongue  -  twisting  names  identify 
some  smoke.  .A  white  kind  is  called 
hexachloroethane.  Sulphur  trioxide 


TINY  TIM:  A  huge  rocket,  known  as  Tiny  Tim,  has  just  been  released  from  a  U.  S.  Navy 
lighter  plane.  Terrific  destroyers  of  tanks,  these  rockets  have  helped  to  turn  the  tide  of  many 
battles  in  the  Korean  War  in  favor  of  the  U.  N.  forces. 


U.  S.  MARINES:  As  preparations  are  made  to  advance  against  the  Communist  foe,  a  group 
of  United  States  .Marines  carefully  observe  the  effect  of  pyrotechnic-type  shells  and  bombs 
as  they  are  exploded  upon  enemy  concentrations. 


and  chlorosulfonic  acid  is  a  liquid 
which,  upon  exposure  to  air,  forms  a 
dense  white  cloud.  Titanium  tetra¬ 
chloride,  a  white  cloudy  smoke,  is  a 
throat  irritant  as  well  as  an  effective 
screen  maker. 

Smoke  has  become  so  important  in 
modern  warfare  that  the  U.  S.  Army 
has  designed  and  built  a  mobile 
smt»ke-manufacturing  machine  that 
looks  very  much  like  the  olden-day, 
coal-stoked  fire  engine. 

These  4-wheel  generators  emit 
mountains  of  misty  smoke  even  while 


on  the  move,  and  can  continue  for  days 
without  cease.  Their  product  can  be 
used  on  foe  or  for  friend.  When  the 
wind  is  right  they  can  lay  down  thick 
“pea  soupers”  of  whitish  fog  that  ren¬ 
ders  enemy  troop  movements  precar¬ 
ious  if  not  impossible.  Another  kind 
of  fog,  nonnoxious  and  not  an  eye  irri¬ 
tant,  can  wend  through  thick  forests  or 
over  nearly  any  kind  of  relatively  level 
terrain,  and  make  friendly  silhouettes 
invisible  to  the  enemy  while  military 
preparations  go  on  without  interrup¬ 
tion.  The  portable  smoke  generators 
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are  of  two  tyi>es:  the  self-propelled, 
and  those  which  recjuire  a  tractor, 
tank,  or  jeep  for  motivation. 

For  the  most  part,  smoke  is  laid 
down  in  clear-cut  patterns.  Many 
times  in  the  Korean  War,  U.  N.  para- 
tr(K)pers  have  ht>t*n  dropped  hack  of 
smoke  curtains  without  casualty  from 
enemy  fire.  N’ertical  curtains  may  be 
laitl  from  the  ground,  if  the  terrain 
is  in  friendly  hands,  or  from  the  air. 
If  from  the  air,  each  following  plane 
flies  about  100  ft.  abo\e  the  other  and 
so  on,  laying  successive  tiers  of  smoke. 
By  laving  smoke  roofs  over  curtain 
areas,  the  contained  arenas  become 
invisible  not  only  from  the  ground  but 
from  enemy  air  obsers  ation. 

Weather  is  a  determining  factor  in 
smoke  application.  It  can  inform 
when  smoke  is  to  be  used  and  the 
right  tv'pes  as  well  as  the  manner  of 
use.  Clreater  saturation  is  called  for 
in  a  1.5-mile  wind  than  a  5-mile  one. 
Screens,  for  instance,  are  seldom  called 
for  when  wind  velocity  exceeds  15 
m.p.h.  W'arm  weather  with  fairly  high 
humidity  is  u.sually  welcomed.  It  is 
then  that  smoke  is  most  elfectix  e  under 
most  conditions,  proxided  wind  ve- 
loc-ities  are  low 


.\A^’V•.S  MKING:  The  1’.  S.  Navv  s  Viking 
rocket  just  before  it  was  launched  at  White 
Sands.  New  Mexico.  This  type  of  pyro¬ 
technics  is  used  to  explore  the  region  above 
the  surface  of  the  earth  for  research  data. 

FROM  A  Sl’BM.ARINE:  .An  air  missile  is 
fired  from  a  submarine  off  Point  Mugu, 
California,  where  the  U.  S.  Navy  has  a 
giant  test  center  for  carrying  on  experiments 
with  “Flash  Gordonish”  types  of  munitions. 
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THK  LARK;  This  guided  missile,  known  as  the  Lark,  starts  with  a  swoosh  from  the  deck 
of  I'SS  Norton  Sound.  Such  missiles  use  many  forms  of  chemicals  produced  by  the  manu¬ 
facturers  of  explosives  in  the  United  States. 
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Meteorologists  are  vital  fiinctioii- 
aries  in  the  new  scheme  of  battle 
pyrotechnics.  Smoke  can  easily  react 
ath-erselv  and  aid  the  enemy.  Ac¬ 
curate  weather  forecasts  are  a  must, 
anti  meteorologists  are  always  con¬ 
sulted  Ix'fore  such  operations  are 
undertaken. 

RtM-kelt*.  Flarea,  and  Star  Shells 

Rockets,  a  long-known  form  of  pyro¬ 
technics  helped  pin  down  the  enemy 
during  the  Inchon  invasion.  Fired 
from  naval  ships,  this  display  of  fire¬ 
power  is  not  only  one  of  the  most 
impressive  to  watch,  but  one  of  the 
most  effective  ever  devised  to  protect 
tr<x)ps  going  in  on  beachheads. 

Newsreels  are  filled  with  pictures  of 
airplanes  strafing  the  Korean  Reds 
with  r(K'ket  bursts.  Fitted  with  shaped 
heads  (designs  for  e.vploiting  specific 
ta.sks),  these  fireworks  have  wrought 
fearful  destruction  to  enemy  person¬ 
nel,  tanks,  installations,  and  structures. 
Even  one-man  bazookas  can  knock  out 
anv  North  Korean  or  Red  Chinese 
tank  from  any  angle. 

During  the  first  phase  of  the  Korean 
War,  North  Korean  Reds  were  able  to 
penetrate  U.  N.  positions  under  the 
cloak  of  night.  But  pyrotechnics  have 
shown  us  how  to  blunt  those  sneak 
attacks  and  throw  the  enemy  back 
on  his  hauneh(*s.  Flares  and  star  shells 
show  the  way.  Used  to  light  up  enetny 
ranks  and  throw  attackers  into  sharp 
outline,  the  foe  is  now  cut  down  with 
mortar,  machine  gun,  and  small  arms 
fire  before  attaining  his  objective. 


Demolition 

The  .\rmy  has  squads  of  technicians 
skilled  in  the  art  of  'demolition.  Sev  ¬ 
eral  kinds  of  explosives  are  employetl, 
depending  on  the  character  of  de¬ 
struction  and  the  material  to  be 
blasted  out  of  the  way.  Probably,  the 
most  widely  used  is  C-3.  It  is  com¬ 
paratively  safe  and  is  resistant  to 
moisture.  When  cratering  is  the  ob¬ 
ject  ammonium  nitrate  is  usually  spec¬ 
ified  on  acfount  of  its  fast  expansion. 
Black  jxiwder  in  cans  and  vvaterpnxif 
bags,  tetrytol,  and  the  plastic  explo¬ 
sives  (.’-2  and  C-3  are  employed  in 
Korea  for  various  types  of  demolition, 
including  bridges,  warehouses,  rail¬ 
road  tracks,  roads,  docks,  towers,  and 
buildings.  Blasting  machines  as  well 
as  fuse  are  used  in  ignition. 

“In  the  overall,  pyrotechnics  have 
played  a  magnificent  role  in  Korea,” 
summed  up  an  Army  cHrlouel. 

“By  deft  employment,  two  United 
Nation  trcxips  have  Ireen  able  to  pin 
down  eight  of  the  enemy.  Military 
pyrotechnics  are  one  of  the  great  con¬ 
tributions  in  this  war.  The.se  weapons 
are  taking  heavier  toll  during  current 
operations  than  many  conventional 
weapons.” 

The  Korean  War  has  been  a  bloodv 
experimental  field  for  new  weapons 
and  the  improvement  of  old  ones. 
■And  although  they  may  not  Ire  spe¬ 
cifically  mentioned,  it  may  be  said 
that  Uncle  Sam’s  arsenal  is  developing 
still  more  effective  “fireworks,”  shoidd 
(x-casion  demand  their  going  into 
battle  for  us  at  some  future  time. 


NAVY'S  AER03EE:  A  U.  S.  Navy  sky- 
searcher,  called  the  .Aerobee,  takes  off  into 
the  upper  stratosphere  with  all  the  flavor  of 
a  4th  of  July  celebration. 


FOR 


Lee  Sonie  Ear-Valv 


I  McCarthy 
1  VERTICAL 


For  raooid-braaking  paifoimcmc* . . . 
lor  ooM  ol  operation,  you  eon't  top  a 
McCarthy  Vertical  DrilL  Recently,  on 
one  difficult  Job,  workers  using  Mc¬ 
Carthy  equipment  drilled  an  8-inch 
hole  100  teet  deep  in  only  40  miruitesl 
The  derridc  is  raised  and  losrered  by 
hydraulic  power  .  .  .  finger  tip  con¬ 
trolled  .  .  .  and  a  60  H.  P.  gasoline 
motor  is  part  ol  the  standard  equipment. 

The  McCarthy  Vertiool  Drill,  manu¬ 
factured  by  The  Salem  Tool  Co.,  is 
odoplable  to  high  wall  and  key  way 

ITTkH  Hrfti  see 

drills  90%  ot  aU  Hmeetone  and  sand 
rod  formotlons,  and  readily  burrows 
through  shale.  Send  lodoy  for  com¬ 
plete  iniornratlao.  and  for  a  tree  copy 
ol  The  Salem  Tool  Company  booklet 
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AS.M.4LL  plastic  and  metal  valve, 
seated  in  springs,  automatically 
damps  out  vibrations  abttve  the  aver¬ 
age  human  tolerance. 

-  The  I,ee  Sonic- 

Ear- Valv,  a  tiny 
ear  valve  that 
reduces  the  im¬ 
pact  of  sound 
waves  upon  ear¬ 
drums,  may  be- 
c-ome  a  boon  to 
miners,  quarry- 
men,  and  others 
who  work  near 
loud  noises. 

The  device  is  not  an  ear  plug  but 
a  small  plastic  and  metal  valve  .seated 
in  springs  that  automatically  damps 
out  vibrations  above  the  average 
human  tolerance.  It  fits  the  ear  canal 
almost  unnoticed. 

The  .sonic  filter  eliminates  the  harm¬ 
ful  effect  of  sudden,  blast-tvqie  noises; 
at  the  same  time  it  leaves  the  ear 
canal  o|M‘n  and  permits  the  passage  of 
normal  voice-level  sounds.  It  is  said  to 
eliminate  the  forces  caused  by  the 
vacuum  that  follows  an  explosion. 

The  filter  is  being  widely  used  at 
pistol  and  rifle  ranges,  rocket  test 
stations,  machine  gun  pits,  missile¬ 
launching  sites,  and  skeet  clubs.  Tests 
made  bv  United  States  armed  forces 
indicate  that  it  may  become  of  great 
aid  to  G.I.’s  in  combat  warfare,  be¬ 
cause  of  its  protection  to  the  eardrum 
against  all  armament  firings  and 
explosions. 

The  \alve  is  fully  automatic,  re¬ 


quires  no  adjustment,  and  has  no  de¬ 
pendent  parts  such  as  wires  or  bat¬ 
teries.  Mills,  shipyards,  and  factories 
are  finding  that  the  use  of  the  device 
improves  the  quality  and  amount  of 
work,  it  is  claimed.  It  relieves  the 
effect  of  changes  in  air  pressure  that 
disturb  some  air  travelers  and  pilots. 

The  Lee  Sonic  Ear-V'alv  is  ready  for 
distribution  by  the  manufacturer. 
Sigma  Sales  Corporation,  1491  Vine 
Street,  Hollywood  28,  California. 
Further  information  may  be  obtained 
by  writing  to  the  manufacturer. 


SAFETY  AWARDS 

(Continued  from  page  81) 
for  the  Sentinels  of  Safety  trophies 
shall  be  submitted  for  examination. 
This  prox  ision  of  the  rules  is  additional 
assurance  to  the  competing  c-ompanies 
of  the  cjuality  of  treatment  of  the 
rec-ords  submitted  by  them  to  the 
Bureau  of  Mines.  Members  of  the 
Committee  of  Award  to  whom  the 
records  of  the  leading  companies  in 
the  19.50  safety  contest  were  submitted 
include:  Julian  D.  Conover,  secretary, 
American  Mining  Congress;  William 
Crten,  president,  .\merican  Federa¬ 
tion  of  Lalwrr;  J.  D.  Battle,  executive 
steretary.  National  Coal  .Assceiation; 
,A.  T.  Coldbeck,  engineering  director, 
National  Crushed  Stone  ,\sscKiation; 
A.  J.  R.  Curtis,  assistant  to  general 
manager,  Portland  Cement  Associa¬ 
tion;  Ned  H.  Dearborn,  president. 
National  Safety  Council;  and  Dan 
Harrington,  consulting  engineer. 


Always  In  The  Lead 

If  you  have  tried  the  rest,  now  own 
the  best. 

Buj  a  Loomis  “Clipper” 


Write  for  full  information. 

The  Loomis  Machine  Company 

TirnN,  OHIO 
Established  1S42 
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Helps  Plug  the  Gaps . . . 
as  Amerka  Still  Moves 


This  series  of  dams  on  the  Boise  River  will  help  supply 
America’s  growing  West  with  more  electricity  to  power  its 
industry — more  water  to  irrigate  its  farmland. 

On  these  projects — just  as  on  so  many  of  the  nation’s 
toughest  construction  jobs — you’ll  find  Gardner-Denver 
equipment  right  at  home.  For,  as  experienced  contractors 
know,  Gardner-Denver  Compressors,  Pumps,  Rock  Drills 
and  other  pneumatic  equipment  deliver  peak  performance 
under  Herculean  conditions — dependably  and  without  cod¬ 
dling.  Write  us  for  further  information. 


Three  Gerdner-Denver  WH-500D  Poriehte  Com* 
preaors  rupplying  compreaed  sir  for  drill  work  ort 
direrrton  tunrtel  on  the  Lu<ky  Peek  Dem  protect. 
Two  Gerdner-Denrer  WB  Verticel  Weter'Cooled 
Stetionery  Comprettort  elto  deliver  into  the  $eme 
eh  line. 


SINCE  1859 


GARDNER-DENVER 


Gardner«Denver  Company,  Quincy,  Illinoia 
In  Canada:  Gardner*Dcnver  Company  (Canada),  Ltd.,  Toronto,  Ontario 


THE  QUALITY  LEADER  IN  COMPRESSORS,  PUMPS  AND  ROCK  DRILLS 


Gerdner-Denver  JB-Jt  Hydrenlic  Boom  -  -with  Gerd- 
ner-Denver  Drifter—mounted  on  ;Mm6o  in  30*  di- 
emeter  Lucky  Peek  dtvertion  tunnel.  The  Gerdner- 
Denver  Ah  Hoi$t  m  the  foreground  i$  uted  to  lift 
equipment  from  tunnel  floor  to  top  of  the  jumbo. 
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using  a  new  advanced-design  Rotary  Compressor 


•  Amazing  naw  GYRO-HOW  comprattor . . .  lwo-*lag*, 

oil-«ool«d  rotary  typ*  without  valvot  .  .  .  without 
pittom,  rings  or  rods . . .  without  dutch. 

•  Nover  gots  hot . . .  dischargo  tomporaturos  lots  than 

200°F  undor  normal  oporating  conditions. 

•  Mirichod  to  powerful,  nationally-known  Gonoral  Motors 

diosol  ongino  .  .  .  tokos  full  advontogo  of  modorti| 
spoodt. 

G  l-R  AIR-GUDE  Capacity  Control . . .  tho  only  automatic, 
slop-loss  regulator  that  controls  tho  air  output  smoothly 
over  tho  full  range  from  0  to  100%  capacity ...  oil 
within  a  10-pound  prossuro  range. 

•  Weight  only  9500  pounds  ready  to  run  ...  os  much  as 

20%  less  than  other  big-capocity  portables. 

•  Gets  maximum  work  out  of  two  of  the  most 

powerful  wagon  drills  . . .  delivers  full  600 
cfm  at  100  psi  pressure. 


Weighs  only  9500  lbs 
ready  to  run 


rhe  portable  compressor  builder  that  many  times  before  hat  set  new  standards 

•  First  Two-Stage  Air-Cooled  Portable  Compressor 

•  First  500-cfm  Porl'tble  that  was  really  portable 

•  First  Automatic  Speed-Control  of  Capacity 

•  First  and  only  MOBIl-AIR. 
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HICAGO  p'NEUM/ 

TOAL  COMPANY 


Twin-boom  (f-600  Drill  Jumbo 


D«'fiipnp<l  for  niaxiniuni  speed  and  effioienry  in  position.  Vertical  adjustment! 

tunnel  driving,  the  new  CP  G-600  AIR  ACTU-  rotarv  air  aetiiating  motors. 

ATED  DRILL  JUMBO  IS  .WAILABLE  IN  .  Dual  actuator  motor  control 

single  or  multiple-boom  units.  Rail-mounted,  it  j^rmit  opera 

is  huilt  for  all  standard  track  gauges.  boom. 

•  Unit  is  readily  disassembled  and  assembled:  ,  4;^  , lifter  and,actuato 

component  parts  are  bandied  easily  on  mine  through  boom,  eliminating  aw 

^  ater  piping  is  protected  by 

•  Booms  are  quickly  adjustable  to  any  drilling  boom  air. 


For  complete  ipecificationi 
trrile  for  copy  of  SP-3026 
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FOR  BEHER 
BLASTING 


t*ll«  th*  story  e(  Primocord,  Hm 
Dotenotinq  Fuso  that  is  staadard 
blasting  procadura  in  stripping 
and  quarrying.  AsL  for  a  copy. 


Choose  the  brand  that  meets  your  con¬ 
ditions  and  you  will  also  choose  safety, 
simplicity  of  hook-up.  ease  of  use,  freedom 
from  the  danger  of  stray  currents,  and  best 
results  from  a  minimum  quantity  of  ex¬ 
plosives. 


As  shown  on  the  booklet  from  left  to  right: 
Plastic  Reinforced  Primacord  for  very  deep, 
wet  holes,  river  crossings,  etc.  .  .  .  Plain 
Primacord,  for  surface  trunk  lines  and  shal¬ 
low  holes  .  .  .  Reinforced  Primacord  for 
deep  holes  where  extra  tensile  strength  or 
resistance  to  abrasion  are  desirable  .  .  . 
Wire  Countered  Primacord  for  deep,  ragged 
holes  and  high  abrasive  conditions. 
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PRIMACORD-BICKFORD 


Detonating 

•Fuse* 
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